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PROGRAM
and
PROCEEDINGS
THE NEBRASKA ACADEMY
OF
SCIENCES
1880-2017
Including the
Nebraska Association of Teachers of Science
(NATS) Division
Nebraska Junior Academy of Sciences
(NJAS) Affiliate
and
Affiliated Societies

137th Anniversary Year

One Hundred-Twenty-seventh Annual Meeting
April 21, 2017
OLIN HALL OF SCIENCE - NEBRASKA WESLEYAN UNIVERSITY
LINCOLN, NEBRASKA

NEBRASKA ASSOCIATION OF TEACHERS OF SCIENCE (NATS)
The 2017 Fall Conference of the Nebraska Association of Teachers of Science (NATS) will be held at the Younes
Conference Center, Kearney, NE, September 7 - 9 (Thursday, Friday, and Saturday).
President: Shauna Roberson, Garden County Schools, Oshkosh, NE
President-Elect: Jodi Bahr, Harvard Public Schools, Harvard, NE

AFFILIATED SOCIETIES OF THE NEBRASKA ACADEMY OF SCIENCES, INC.
1. American Association of Physics Teachers, Nebraska Section
Web site: http://www.aapt.org/sections/officers.cfm?section=Nebraska
2. Friends of Loren Eiseley
Web site: http://www.eiseley.org/
3. Lincoln Gem & Mineral Club
Web site: http://www.lincolngemmineralclub.org/
4. Nebraska Chapter, National Council for Geographic Education
5. Nebraska Geological Society
Web site: http://maps.unomaha.edu/ngs/
Sponsors of a $50 award to the outstanding student paper presented at the Nebraska Academy of Sciences Annual
Meeting, Earth Science /Nebraska Chapter, Nat'l Council Sections
6. Nebraska Graduate Women in Science
7. Nebraska Junior Academy of Sciences
Web site: http://www.nebraskajunioracademyofsciences.org/
8. Nebraska Ornithologists’ Union
Web site: http://www.noubirds.org/
9. Nebraska Psychological Association
http://www.nebpsych.org/
10. Nebraska-Southeast South Dakota Section Mathematical Association of America
Web site: http://sections.maa.org/nesesd/
11. Nebraska Space Grant Consortium
Web site: http://www.ne.spacegrant.org/

THE NEBRASKA SPACE GRANT CONSORTIUM MADE A GENEROUS CONTRIBUTION TO THE
ACADEMY TO HELP DEFRAY COSTS OF THIS MEETING

THE NEBRASKA ACADEMY OF SCIENCES, INC.
302 Morrill Hall, 14th & U Streets
Lincoln, Nebraska 68588-0339
Affiliated with the American Association for the Advancement of Science
And
National Association of Academies of Science
GENERAL INFORMATION
Members and visitors will be registered at Olin Hall of Science, Nebraska Wesleyan University, 50th &
St. Paul, Lincoln, Nebraska. The registration fee is $70.00 for General Registrants which includes dues.
Student registration is $15.00, student dues are an additional $10.00 with a VALID student ID. Registrants are
entitled to the PROGRAM/PROCEEDINGS and to attend any of the section meetings.
Additional copies of the PROGRAM/PROCEEDINGS may be obtained at the Registration Desk or, after the
meeting, at the Academy Office, for $5.00/copy.
The Nebraska Academy of Sciences was organized on January 30, 1880 with monthly scheduled meetings in
Omaha, Nebraska. The Academy was reorganized on January 1, 1891 and annual meetings have been held
thereafter.
AUTHORS ARE INVITED TO SUBMIT MANUSCRIPTS OF THEIR WORK FOR PUBLICATION IN THE
TRANSACTIONS OF THE NEBRASKA ACADEMY OF SCIENCES, a technical journal published
periodically by the Academy for 45 years.
Articles in all areas of science, science education, and history of science are welcomed, including results of
original research as well as reviews and syntheses of knowledge.
The Transactions has moved to a digital format and is available to anyone through the Digital Commons at the
University of Nebraska–Lincoln. It is abstracted by major abstracting services as well.
Manuscripts should be submitted via the online submission system at
http://digitalcommons.unl.edu/tnas/guidelines.html using the Submit your paper or article link
Our website address is <www. nebraskaacademyofsciences.wildapricot.org >.

PROGRAM
FRIDAY, APRIL 21, 2017
7:30 a.m.
8:00

8:30
9:10
9:40
10:00
10:30

REGISTRATION FOR ACADEMY, Lobby of Lecture wing, Olin Hall
Aeronautics and Space Science, Session A, Olin 249
Aeronautics and Space Science, Session B, Olin 224
Chemistry and Physics, Section A, Chemistry, Olin A
Collegiate Academy, Biology, Session A, Olin B
Collegiate Academy, Biology, Session B, Olin 112
Collegiate Academy, Chemistry and Physics, Session A, Olin 324
Biological and Medical Sciences, Session A, Smith Callen Conference Center
Aeronautics and Space Science, Poster Session, Olin 249
Applied Science and Technology, Olin 325
Chemistry and Physics, Physics, Section B, Planetarium
Aeronautics and Space Science, Poster Session, Olin 249

11:00

MAIBEN MEMORIAL LECTURE, OLIN B –
Scholarship and Friend of Science Recipients also announced.

12:00

LUNCH, PATIO ROOM, STORY STUDENT CENTER
(Pay and carry tray through cafeteria line, or pay at NAS registration desk)
Aeronautics Group, Sunflower Room

1:00 p.m.

2:45

Anthropology, Olin 111
Biological and Medical Sciences, Session B, Smith Callen Conference Center
Collegiate Academy, Biology, Session A, Olin B
Collegiate Academy, Biology, Session B, Olin 112
Collegiate Academy, Chemistry and Physics, Session B, Olin 324
Earth Science, Olin 249
Applied Science and Technology, Olin 325
Teaching of Science and Math, Olin 224
Chemistry and Physics, Section A, Chemistry, Olin A
Environmental Sciences, Olin 249

4:30

BUSINESS MEETING, OLIN B

1:05
1:15

*For papers with more than one author, an asterisk follows the name of the author(s) who plans to
present the paper at the meeting.

AERONAUTICS AND SPACE SCIENCE

Chairperson: Scott E. Tarry
NASA Nebraska Space Grant & EPSCoR, University of Nebraska at Omaha
SESSION A
Olin Hall Room 249
8:00

1.

CURCUMIN AND RESVERATROL COMBINATION AS POTENT ANTIOXIDANTS
TO PREVENT OXIDATIVE STRESS ASSOCIATED WITH SPACE TRAVEL.
Nicolette Larson, Department of Biology and Chemistry, College of Saint Mary, Omaha.

8:10

2.

USING STATIC BIREFRINGENCE MEASUREMENTS FOR IN SITU ORDER
DISORDER TRANSITION DETECTION DURING SOLVENT VAPOR ANNEALING
OF BLOCK POLYMER NANOTHIN FILMS. Gunnar Nelson* and Andrew Baruth,
Department of Physics, Creighton University, Omaha.

8:20

3.

OPTIMIZING SIMULATION TRAINING SCHEDULES FOR MINIMALLY
INVASIVE SURGICAL SKILLS IN SPACE. Anthony White*, College of Medicine,
Dimitry Oleynikov, Department of Surgery, and Ka-Chun Siu, Department of Physical
Therapy Education, University of Nebraska Medical Center, Omaha.

8:30

4.

COMPLETE COVERAGE OF 3-D SURFACES USING AN UNMANNED AERIAL
VEHICLE FOR AUTONOMOUS STRUCTURAL INSPECTION. Venkat Ramana
Reddy Garlapati* and Raj Dasgupta, Department of Computer Science, University of
Nebraska at Omaha.

8:40

5.

DUAL PULSE FEMTOSECOND LASER SURFACE PROCESSING FOR ADVANCED
FUNCTIONALIZATION OF SILVER FOR CONDENSING HEAT EXCHANGER
APPLICATIONS. Nick Roth*, Craig Zuhlke, and Dennis Alexander, Department of
Electrical and Computer Engineering, University of Nebraska-Lincoln.

8:50

6.

DRAG ENHANCEMENT/REDUCTION FOR ANNULAR FLOW ON
FEMTOSECOND LASER PROCESS STAINLESS STEEL SURFACES. Henry Ems*
and George Gogos, Department of Mechanical and Materials Engineering; and Craig
Zuhlke and Dennis Alexander, Department of Electrical and Computer Engineering,
University of Nebraska–Lincoln.

9:00

7.

POOL BOILING HEAT TRANSFER ENHANCEMENT WITH FEMTOSECOND
LASER PROCESSED METALLIC SURFACES. Corey Kruse, Department of
Mechanical and Materials Engineering, University of Nebraska–Lincoln.

9:10			BREAK/POSTER PRESENTATIONS

1

2

9:30

8.

IDENTIFICATION OF STABLE TRIMERS OF PHOSPHOMIMETIC RPA FOR USE
IN RPA:RAD52:SSDNA BINDING EXPERIMENTS. Lucas Struble*, Department of
Biochemistry and Molecular Biology, and Gloria E.O. Borgstahl, Eppley Institute for
Research in Cancer and Allied Diseases, University of Nebraska Medical Center, Omaha.

9:40

9.

HIGH THROUGHPUT SCREEN FOR CANCER THERAPEUTICS. Mona Al-Mugotir,
Department of Biochemistry and Molecular Biology, University of Nebraska Medical
Center, Omaha.

9:50

10.

LARGE VOLUME CRYSTAL GROWTH OF SUPEROXIDE DISMUTASE IN
MICROGRAVITY FOR NEUTRON DIFFRACTION STUDIES. Jahaun Azadmanesh*,
Department of Biochemistry and Molecular Biology; and Scott R. Trickel, Carol H.
Kolar, and Gloria E.O. Borgstahl, Eppley Institute for Research in Cancer and Allied
Diseases, University of Nebraska Medical Center, Omaha.

10:00

11.

ADDITIVE MANUFACTURING FOR THE HEALTH PROFESSIONAL. Joseph P.
Bowens*, School of Medicine; and Zoe M. Reed and Joan Eckerson, Exercise Science,
Creighton University, Omaha; and Gabe Link, Department of Cardiology, Children’s
Hospital and Medical Center, Omaha; and Jorge Zuniga, Department of Biomechanics,
University of Nebraska at Omaha.

10:10

12.

ADDITIVE MANUFACTURING AND FILE MANIPULATION OF ULTRASOUND
DICOM FILES TO AID VISUALLY IMPAIRED PARENTS. Zoe Reed*, Department
of Exercise Science and Pre-Health Professions and Joey Bowens, School of Medicine,
Creighton University, Omaha.

10:20

13.

OPTIMIZING GAIT IN PARKINSON’S DISEASE PATIENTS USING FRACTALLY
STRUCTURED AUDITORY STIMULATION. Austin Duncan* and Vivien Marmelat,
Department of Biomechanics, University of Nebraska at Omaha; and Amy Hellman*,
Department of Neurology, University of Nebraska Medical Center, Omaha.

10:30		

BREAK/POSTER PRESENTATIONS

10:50

14.

A MODULAR ROBOTIC SYSTEM FOR ASSESSMENT AND EXERCISE OF
HUMAN MOVEMENT. Jose Baca Garcia, Mohan Sai Ambati*, and Prithviraj Dasgupta,
Department of Computer Science; and Mukul Mukherjee, Department of Biomechanics,
University of Nebraska at Omaha.

11:00

15.

EFFICIENT VARIABILITY: LINKING FRACTAL WALKING PATTERNS WITH
METABOLIC ENERGY SAVINGS. Chase G. Rock*, Vivien Marmelat, Jennifer Yentes,
and Kota Z. Takahashi, Department of Biomechanics, University of Nebraska at Omaha.

11:10

16.

AN INVESTIGATION IN MUSCLE ACTIVATION DURING LOAD CARRYING.
Sidney Baudendistel* and Jennifer Yentes, Department of Biomechanics; and Adam
Rosen, School of Health, Physical Education, and Recreation, University of Nebraska at
Omaha; and Terry L. Grindstaff, Department of PhysicalTherapy, Creighton University,
Omaha.

11:20

17.

VALIDATING DIFFERENT METHODS FOR ASSESSING QUADRICEP
STRENGTH. Joe Lesnak, Department of Physical Therapy, Creighton University School
of Pharmacy and Health, Omaha.

11:30

18.

DEVELOPMENT OF THE HOME-BASED SENSORY ORGANIZATION TEST
(HSOT). Mukul Mukherjee and Lauren Bowman*, Department of Biomechanics,
University of Nebraska at Omaha.

11:40

19.

THE EFFECT OF CEREBELLER TDCS ON LOWER EXTREMITY MOTOR
LEARNING. James Gehringer*, Dave Arpin, and Max Kurz, Munroe-Meyer Institute,
University of Nebraska Medical Center; and Elizabeth Heinrichs-Graham and Tony
Wilson, Center for Magnetoencephalography, Omaha.

11:50

20.

THE CIRCADIAN RHYTHM IMPACTS THE BIOMECHANICAL PERFORMANCE
OF UPPER EXTREMITY DURING A PRECISE TAPPING TASK. Trent Werner*, KaChun Siu, and Chun-Kai Huang, Department of Physical Therapy Education, University
of Nebraska Medical Center, Omaha.

AERONAUTICS AND SPACE SCIENCE

Chairperson: Michaela Lucas
NASA Nebraska Space Grant & EPSCoR, University of Nebraska at Omaha
SESSION B
Olin Hall Room 224
8:00

1.

UNL AIR AND SPACE RESEARCH TEAM – GAP SPANNER BOOM FOR NASA
MICRO-G NEXT. Allison Porter and Luke Monhollon, Department of Biological
Systems Engineering, and Nathan Borcyk*, Brandon Jackson, Claire Ashley, and Carl
Nelson, Department of Mechanical and Materials Engineering, University of Nebraska–
Lincoln.

8:10

2.

DEVELOPMENT OF A DEPLOYABLE AND RETRACTABLE BOOM AND SOLAR
PANEL ARRAY FOR SUBORBITAL PLATFORMS. Amy Price, Department of
Mechanical and Materials Engineering, University of Nebraska–Lincoln.

8:20

3.

DESIGN, BUILD, AND FLY A MODEL AIRCRAFT. Nathan Giefer*, Department
of Math and Science, and William E. Spurgeon, Department of Business and Applied
Technology, Western Nebraska Community College, Scottsbluff.

8:30

4.

INTRODUCTION TO ROBOTICS LAB DEVELOPMENT. Brock D. Leinweber*,
Department of Information Technology; and William E. Spurgeon, Department of
Business and Applied Technology, Western Nebraska Community College, Scottsbluff.

8:40

5.

DEVELOPMENT AND TESTING OF A COMPUTATIONAL FLUID DYNAMIC
MODEL ONBOARD A HIGH POWERED ROCKET. Nathan Jensen*, Brandon Warren,
and Ben Bevans, Department of Mechanical and Materials Engineering; and Michael
Pieper, Department of Mathematics, University of Nebraska–Lincoln.
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8:50

6.

DRILLING ROBOT FOR AIRCRAFT CONSTRUCTION. Alex Drozda, Kyle Stewart,
Colton Bailey, Tory Weeder, and Carl Nelson*, Department of Mechanical and Materials
Engineering, University of Nebraska–Lincoln.

9:00

7.

FINITE ELEMENT MODELING OF MARTIAN ROCK STRAINS DURING CORE
AND ABRASIVE DRILLING. Dylan McCoy, Department of Mathematics, Chadron
State College, Chadron.

9:10		

BREAK/POSTER PRESENTATIONS

9:30

8.

2017 SOLAR EXCLIPSE AND SPACE MATH INTEGRATION FOR EDUCATORS.
Kelly Gomez Johnson* and Neal Grandgenett*, College of Education-Teacher Education,
University of Nebraska at Omaha.

9:40

9.

TEACHER TRAINING IN THE NASA GLOBE PROGRAM PROTOCOLS. Carol
Englemann*, Department of Biology; and Ashlee Dere, Department of Geography/
Geology, University of Nebraska at Omaha.

9:50

10.

LIGHTS! ENERGY! NOISE! PHYSICAL SCIENCE FOR YOUNG MINDS. Jamie
Damon*, Casey England, and Aimee Glandt, Department of Education, Chadron State
College, Chadron.

10:00

11.

CONNECTING CLIMATE SCIENCE AND CHEMISTRY THROUGH CURRICULAR
AND CO-CURRICULAR ACTIVITIES. Ganesh Naik, Department of Chemistry,
College of Saint Mary, Omaha.

10:10

12.

STEM GRADUATES’ CAREER PERSISTENCE: EXAMINING COMMUNAL
GOALS, WORKPLACE EXPERIENCES, AND GENDER. Taylor Gehringer* and
Carey S. Ryan, Department of Psychology, University of Nebraska at Omaha.

10:20

13.

LOCOMOTION LEARNING IN MODULAR SELF-RECONFIGURABLE ROBOTS:
A REINFORCEMENT LEARNING-BASED APPROACH. Ayan Dutta* and Prithviraj
Dasgupta, Department of Computer Science, University of Nebraska at Omaha; and Carl
Nelson, Department of Mechanical and Materials Engineering, University of Nebraska–
Lincoln.

10:30		

BREAK/POSTER PRESENTATIONS

10:50

MULTI-ROBOT INFORMED PATH PLANNING UNDER COMMUNICATION
CONSTRAINTS. Brad Woosley* and Raj Dasgupta, Department of Computer Science,
University of Nebraska at Omaha.

11:00
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14.

15.

INFERRED PALEOCLIMATES FROM COSMOGENIC NUCLIDE EXPOSURE
DATING AND EQUILIBRIUM LINE ALTITUTDE RECONSTRUCTIONS, WIND
RIVER RANGE, WYOMING. Adam D. Neumann* and Michael B. Leite, Department
of Physical and Life Sciences, Chadron State College, Chadron; and Lee B. Corbett and
Paul R. Bierman, Department of Geology and Rubenstein School of the Environment and
Natural Resources, University of Vermont, Burlington.

11:10

16.

ROLE OF HYDROPONIC SUPPORT MEDIA IN THE EPIDEMIOLOGY OF
PYTHIUM ROOT ROT OF LETTUCE. Karen Saavedra* and Phyllis Higley,
Department of Biology, College of Saint Mary, Omaha.

11:20

17.

ASSESSMENT OF MEDIA FOR PYTHIUM IRREGULARE INOCULUM
PRODUCTION. Shiloh Carroll* and Phyllis Higley, Department of Biology, College of
Saint Mary, Omaha.

11:30

18.

THE EFFECTS OF GRAPHENE FAMILY NANOMATERIALS ON ZEBRAFISH
EMBRYO DEVELOPMENT. Peyton VanWinkle*, Department of Biochemistry,
Hastings College, Hastings.

11:40

19.

AQUAPONICS. Brittney Adams* and Nate Bickford, Department of Biology, University
of Nebraska at Kearney.

11:50

20.

EFFECTS OF SEASONAL WEATHER CONDITIONS ON SOILS OF THE SANTEE
RESERVATION. Lorraine Smith* and Elizabeth Brandt*, Department of Science / Math,
Nebraska Indian Community College, Niobrara, NE.

AERONAUTICS AND SPACE SCIENCE

Chairperson: Scott E. Tarry
NASA Nebraska Space Grant & EPSCoR, University of Nebraska at Omaha
POSTER SESSION
9:10 – 9:30 a.m. & 10:30 – 10:50 a.m.
Olin Hall Room 249
UNIVERSITY OF NEBRASKA–LINCOLN DESIGN/BUILD/FLY. Jacob Quint, Department of
Mechanical and Materials Engineering, University of Nebraska–Lincoln.
UNIVERSITY OF NEBRASKA-LINCOLN ROBOTICS MINING COMPETITION TEAM 2016/2017.
Tyler Bienhoff, Department of Mechanical and Materials Engineering, University of Nebraska–Lincoln.
AUTONOMOUS NAVIGATION AND INTERACTION WITH UNMANNED AERIAL VEHICLES.
Nick Johs*, Daric Teske, and Elliot Sandfort, Department of Computer Science and Engineering,
University of Nebraska–Lincoln.
EXTENSION OF INTERPLANETARY OVERLAY NETWORKING SOFTWARE. Jared Soundy* and
Byrav Ramamurthy, Department of Computer Science, University of Nebraska–Lincoln.
LEARNING OPTIONS FROM SIMPLE TO COMPLEX OBSTACLE PATTERNS ACROSS
ENVIRONMENTS FOR EFFICIENT ROBOT PATH PLANNING. Olimpiya Saha* and Raj Dasgupta,
Department of Computer Science, University of Nebraska at Omaha.
THE PHYSICAL MECHANISMS LEADING TO MICROSTRUCTURE FORMATION ON
METALLIC SURFACES FUNCTIONALIZED BY FEMTOSECOND LASER SURFACE
PROCESSING AT LOW FLUENCES. William “Connor” Thomas, Department of Electrical and
Computer Engineering, University of Nebraska–Lincoln.
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IMPRINT STUDY OF THE FEMTOSECOND LASER INTRODUCED SURFACE. Yingxiao Song,
Department of Mechanical and Materials Engineering, University of Nebraska–Lincoln.
FORMATION MECHANISMS OF FUNCTIONALIZED SURFACE STRUCTURES ON Ni60Nb40
BY ULTRAFAST LASER PROCESSING. Edwin Peng, Department of Mechanical and Materials
Engineering, University of Nebraska–Lincoln.
SOFTWARE-BASED TEACHING OF BIOMECHANICS TO ENGAGE UNDERGRADUATE
STUDENTS. Angel Gonzalez* and Sidney Baudendistel, Department of Health, Physical Education,
and Recreation; and Amelia Lanier and Kota Takahashi, Department of Biomechanics, and Neal
Grandgenett, Department of Teacher Education, University of Nebraska at Omaha.
COLLEGE OF SAINT MARY ELEMENTARY SCIENCE OUTREACH PROGRAM: BUILDING ON
THE PAST TO BETTER THE FUTURE. Niki Sansburn* and Nicki Larson*, Department of Biology,
College of Saint Mary, Omaha.
USING GIS FOR HABITAT COMPARISONS: A CASE STUDY WITH NORTHERN GOSHAWKS.
Marilyn Wright* and Nate Bickford, Department of Biology; and Paul Burger and H. Jason Combs,
Department of Geography, University of Nebraska at Kearney; and Risto Tornberg, Department of
Biology, University of Oulu, Finland.
USES OF CREIGHTON UNIVERSITY’S ROBOTIC TELESCOPE. Mason Rhodes* and Jack Gabel,
Department of Physics, Creighton University, Omaha.
UNIVERSITY OF NEBRASKA–LINCOLN RADIO TELESCOPE ARRAY PROJECT 2017,
AUTOMATED TRACKING MOUNTS. Nicole Benker, Department of Physics and Astronomy,
University of Nebraska–Lincoln.
INVESTIGATION OF BROAD ABSORPTION LINE QUASARS WITH SLOAN DIGITAL SKY
SURVEY. Sean Lindgren* and Jack Gabel, Department of Physics, Creighton University, Omaha.
THE IMPACT OF VISUAL-SPATIAL DISCORDANCE ON THE CHANGES OF UPPER
EXTREMITY DURING A PRECISE TAPPING TASK. Jonathan Hautzinger*, Department of
Computer Science; and Trent Werner, Ka-Chun Siu, and Chun-Kai Huang, Department of Physical
Therapy Education, University of Nebraska Medical Center, Omaha.
LOCOMOTION ON DYNAMICALLY ADAPTIVE TERRAIN. Nikolaos Papachatzis*, Travis
Vanderheyden, and Kota Takahashi, Department of Biomechanics, University of Nebraska at Omaha;
and Jacob Bloomberg, Neuroscience Laboratories, NASA-Johnson Space Center, Houston.
AUGMENTING HUMAN MUSCLE PERFORMANCE THROUGH ADDED FOOT STIFFNESS.
Samuel Ray* and Kota Takahashi, Department of Biomechanics, University of Nebraska at Omaha.
DEVELOPMENT OF A MOBILE MOTION CAPTURE (MO2CATM) SYSTEM FOR FUTURE SPACE
EXPLORATION. Melissa T. Parks*, Jung H. Chien, and Ka-Chun Siu, Department of Physical Therapy
Education, University of Nebraska Medical Center, Omaha.

6

THE INFLUENCE OF VIRTUAL REALITY ON MULTI-TASK GAIT. Molly Schieber* and Sara
Myers, Department of Biomechanics, University of Nebraska at Omaha.
EFFECTS OF ENVIRONMENTAL TEMPERATURE ON APPETITE REGULATING HORMONES.
Robert Shute* and Dustin Slivka, School of Health, Physical Education, and Recreation, University of
Nebraska at Omaha.
IMPACT OF LOCAL HEATING AND COOLING ON SKELETAL MUSCLE MYOGENIC AND
PROTEOLLITIC TRANSCRIPTIONAL RESPONSE. Roksana Zak*, Dustin Slivka, Brent Hassenstab,
Landon Zuehlke, Matthew Heesch, Robert Shute, Terence Laursen, and Taylor La Salle, School of
Health, Physical Education, and Recreation, University of Nebraska at Omaha.
RESPONSES OF APPETITE AND APPETITE REGULATING HORMONES TO ACUTE ALTITUDE
EXPOSURE. Morgan Busboom*, Robert Shute, Roksana Zak, Rebecca Cuthbert, Christina Angeli, M.
Brooks Coleman, Caleb Ross, and Dustin Slivka, School of Health, Physical Education, and Recreation,
University of Nebraska at Omaha.
EVALUATION OF OXIDATION TECHNIQUES ON HUMIDITY SENSITIVITY OF SINGLEWALLED CARBON NANOTUBES. Dominic Nguyen*, Department of Chemical and Biomolecular
Engineering, University of Nebraska–Lincoln; and Beomseok Kim, Entry Systems and Technology
Division; and M. Meyyapan, Department of Exploration Technology, NASA Ames Research Center,
Moffet Field, CA.
THE MAGNAPORTHE ORYZAI RSR1 GENE REGULATES FUNGAL ANTIOXIDATION AND
IS ESSENTIAL FOR HOST ROS NEUTRALIZATION DURING RICE CELL INVASION. Lauren
Segal* and Richard A. Wilson, Department of Plant Pathology, University of Nebraska–Lincoln.
ANTIOXIDANT CAPACITY OF CURCUMIN AND RESVERATROL. Katherine Brake, Department
of Biology, College of Saint Mary, Omaha.

ANTHROPOLOGY

Co-chairs: Wayne Babchuk and Erik Schulz
Department of Anthropology
University of Nebraska–Lincoln
Olin Hall 111
1:00 		
		
1:15
1.

WELCOME AND INTRODUCTION. Erik Schulz, and Wayne Babchuk, Co-Chairs,
Anthropology Section, Nebraska Academy of Sciences.

CAMPUS ARCHAEOLOGY AND 3D MODELING: PHOTOGRAMMETRIC AND
LASER SCANNING APPLICATIONS IN HISTORIC ARCHAEOLOGY.
		Cole Juckette , Aaron Pattee, and Effie Athanassopoulos, Department of Anthropology,
University of Nebraska–Lincoln.
1:30
2. 3D SIMULATION OF ACOUSTICS IN ANCIENT MAYA ARCHITECTURE.
		Graham Goodwin and Heather Richards-Rissetto, Department of Anthropology,
University of Nebraska–Lincoln.
7

1:45
3. THE EDUCATIONAL OPPORTUNITIES AND CONTENTIOUS DEBATES
		
SURROUNDING 3D PRINTING OF SKELETAL REMAINS: A PEDAGOGICAL
		
EXAMINATION. Maia Behrendt, Department of Anthropology, University of Nebraska–
		Lincoln.
2:00
4.
		

CAMPUS ARCHAEOLOGY: MEDICAL HISTORIC BOTTLES. Erik Schulz,
Department of Anthropology, University of Nebraska–Lincoln.

2:15
5.
		

ANCIENT ACTIONS AND MODERN METHODS: REGIONAL CONNECTIVITY IN
CHACO CANYON. Sean Field, Department of Anthropology, University of Nebraska–
Lincoln.

2:30
6.
		

PIRAINO ONE MUMMY; ANALYSIS OF MACROSCOPIC REMAINS. Ruth Grady*,
Department of Anthropology; and Karl Reinhard, School of Natural Resources; and Gary
Sullivan, Department of Animal Science, University of Nebraska–Lincoln; and Dario
Piombino-Mascali, Medical School Vilnius University.

2:45

BREAK

3:00

7.

HOW WERE FERTILITY AND MORTALITY IN CUSTER COUNTY (NE)
HOMESTEADERS IMPACTED BY EXTREME WEATHER EVENTS? Megan L.
		
Wilson* and LuAnn Wandsnider, Department of Anthropology, University of Nebraska–
		Lincoln.
3:15
8.
		
		

DIETARY SUFFICIENCY OR STARVATION? COPROLITE ANALYSIS OF A
KOREAN WAR POW. Brianna Haberyan* and Karl J. Reinhard, School of Natural
Resources, University of Nebraska–Lincoln.

3:30
9. OBJECT ANALYSIS AND RESEARCH METHODS: TURKANA APRON FROM
		
THE NEBRASKA STATE MUSEUM ANTHROPOLOGY COLLECTION. Amy
		
Neumann, Department of Anthropology, University of Nebraska–Lincoln.
3:45
10.
		

AN ANTHROPOLOGICAL PERSPECTIVE OF AN EARLY 20TH CENTURY
PHOTO-ARCHIVE OF A VISIT TO POMPEII. Rebecca Salem, Department of
Anthropology, University of Nebraska–Lincoln.

4:00 11.
COLORING THE EARTH: CULTURE AND COLOR IN THE ANDES AND INDIA.
		Kami Ahrens, Department of Anthropology, University of Nebraska–Lincoln.
4:15
12.
		

ECONOMIC PRESSURES AND CULTURAL TRANSFORMATION AS SEEN
THROUGH WAYUU TEXTILES. Lauren Vagts, Department of Anthropology,
University of Nebraska–Lincoln.

4:30

JOB SATISIFACTION WITHIN HIGHER EDUCATION: ARE EMPLOYEES
FEELING THE LOVE? Theresa Haarberg, University of Nebraska–Lincoln.

4:45

8

13.

ADJOURN

APPLIED SCIENCE AND TECHNOLOGY
Chairperson: Mary Ettel
Wayne State College, Wayne
Olin Hall 325

9:40		

OPENING REMARKS

9:45

1.

HOLLAND COMPUTING CENTER: EXPANDED RESOURCES FOR 				
COLLABORATIVE NEBRASKA SCIENCE. David R. Swanson, Holland Computing 		
Center, University of Nebraska–Lincoln.

9:55

2.

DROP-IN WORKSHOP WITH HOLLAND COMPUTING CENTER RESOURCES.

11:00		

MAIBEN MEMORIAL LECTURE – OLIN HALL B

12:00		 LUNCH
1:00		

OPENING REMARKS

1:05

3.

A COLORIMETRIC SENSOR ARRAY FOR THE IDENTIFICATION AND 			
QUANTIFICATION OF ANALYTES. Rachel M. Lukowicz*, Michael Kangas, 			
Adreanna Ernest, Anais Quossi, Armando Pliego, and Andrea E. Holmes, Department of 		
Chemistry, Doane University, Crete.

1:25

4.

USING THE COLORIMETRIC SENSOR NINHYDRIN TO DETECT ROOT
EXUDATES IN MAIZE. Truc Doan*, Tu Doan, Michael Kangas, Christina 			
Wilson, Rachel Lukowicz, AdreAnna Ernest, Andrea E. Holmes, Erin Doyle and Tessa 		
Durham Brooks, Department of Biology and Chemistry, Doane University, Crete.

1:45

5.

HIGH-PEFORMANCE COMPUTATIONAL CHEMISTRY AND NOVEL 			
MATERIALS FOR USE IN ENERGY CAPTURE, STORAGE AND TRANSFER. 		
Paul A. Karr, Department of Physical Science and Mathematics, Wayne State College, 		
Wayne.
			
2:05
6. SELF-ASSEMBLY OF THE FULL-LENGTH AMYLOID Aβ42 PROTEIN IN
DIMERS. Yuliang Zhang1,2, Mohtadin Hashemi*1, Zhengjian Lv1, Yuri L. Lyubchenko1, 		
1
Department of Pharmaceutical Sciences, University of Nebraska Medical Center, 			
Omaha. 2Biology and Biotechnology Division, Physical and Life Sciences Directorate, 		
Lawrence Livermore National Laboratory, Livermore, CA.
2:25		BREAK
2:35

7.

INCORPORATION OF NEW EXPERIMENTAL DATA IMPROVES PREDICTION
OF TAL EFFECTOR-TARGETS IN RICE DISEASE. Erin Keetle* and Erin Doyle,
Department of Biology, Doane University, Crete.
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2:55

8.

SNOR30 RELATED TO PLASTICITY OF ROOT GRAVITROPIC RESPONSE IN
A.THALIANA SEEDLINGS. Jenna Nieveen* and Tessa Durham Brooks, Department of 		
Biology, Doane University, Crete.

3:15

9.

DEFENSE-RELATED GENE EXPRESSION IN RESPONSE TO BIOFILM 		
FORMATION ON THE ROOTS OF A. THALIANA. Riley Jones*, Erin Doyle, and Tessa
Durham Brooks, Department of Biology, Doane University, Crete.

3:35

10.

BIOLOGICAL APPLICATIONS FOR NMR FINGERPRINTING – PREDICTING
COLD TOLERANCE IN MAIZE. Connor Long*, Nate Meier, Billy Garver, Josiah
Oyebefun, Alaetra Long, Macduff Okuom, Nick Stolze, Jenna Nieveen, Tu Doan, Rhiann
Swancutt and Tessa Durham Brooks, Department of Biology, Doane University, 		
Crete.

BIOLOGICAL AND MEDICAL SCIENCES
Chairperson: Annemarie Shibata
Department of Biology, Creighton University

SESSION A
Session Chairperson: Theodore Burk, Creighton University
Smith Callen Conference Center
8:30
1.
		

FLOWER VISITS BY PRAIRIE BUTTERFLIES: ACCORDING TO FLOWER
ABUNDANCE OR BUTTERFLY PREFERENCE? Robert T. Wankmuller*, Joseph S.
O’Brien*, and Theodore Burk, Department of Biology, Creighton University, Omaha.

8:45

REPRODUCTIVE BIOLOGY IN RUPPIA MARITIMA; POLLINATION PROCESSES
AND POST-POLLINATION DEVELOPMENT. Ana E. Wilden*, Christie L. Dang, and
Mackenzie L. Taylor, Department of Biology, Creighton University, Omaha.

2.

9:00
3. REPRODUCTIVE DEVELOPMENT IN THE AQUATIC ANGIOSPERM
		
STUCKENIA PECTINATA. Christie L. Dang* and Mackenzie L. Taylor, Department of
Biology, Creighton University, Omaha.
9:15

4.

IN VITRO CHARACTERISTICS OF COMMENSAL ESCHERICHIA COLI AND
THEIR ASSOCIATION WITH DISEASE PROGRESSION. Kari Heck*, Hatem Kittana,
Joao Carlos Gomes Neto, Rafael Segura, Abby Geis, Elizabeth Cody, and Amanda
Ramer-Tait, Department of Food Science and Technology, University of Nebraska–
Lincoln.

9:30		BREAK
9:45
5.
		

10

MODES OF CHOLESTEROL BINDING INFLUENCE THE INTERACTION
OF SYRIAN HAMSTER PRPc WITH THE PLASMA MEMBRANE. Chad Nieri*,
Department of Chemistry; and Jesse Woo*, Department of Biology; and Patricia Soto,
Department of Physics, Creighton University, Omaha.

10:00
6.
		

FROM POINT MUTATIONS TO FIBRILLIZATION IN PRION PROTEINS: A
COMPARATIVE STUDY ACROSS MAMMALIAN SPECIES. Noah Yoshida*,
Department of Physics; and Anissa Zimmerman*, Department of Biology; and Patricia
Soto, Department of Physics, Creighton University, Omaha.

10:15
7.
		

THE SYNERGISTIC ACTION OF TYPE 2 BOVINE VIRAL DIARRHEA
VIRUS AND BOVINE RESPIRATORY SYNCYTIAL VIRUS INHIBITION OF
THE IFN-1 PATHWAY SIGNALING IN BOVINE CELLS. Abdulrahman Alkheraif*,
Christina Topliff, Jay Reddy, and Clayton Kelling, School of Veterinary Medicine and
Biomedical Sciences, University of Nebraska–Lincoln.

10:30
8.
		

PRODUCTION AND DETECTION OF VAGO AND VIRUS INDUCED RNA-1
(VIR-1) IN DROSOPHILA MELANOGASTER USING MONOSPECIFIC ANTISERA
DURING NORA VIRUS INFECTION. Wilfredo Lopez*, Brad L. Ericson, Darby J.
Carlson, and Kimberly A. Carlson, Department of Biology, University of Nebraska at
Kearney.

11:00		

MAIBEN MEMORIAL LECTURE - OLIN HALL B

BIOLOGICAL AND MEDICAL SCIENCES
SESSION B
Session Chairperson: Annemarie Shibata, Creighton University
Smith Callen Conference Center
1:00
1.
		

ROLE OF POLYAMINES IN PROGRESSION OF BREAST CANCER CELL
PROLIFERATION IN DIABETES M. Jane Morwitzer* and Surabhi Chandra,
Department of Biology, University of Nebraska at Kearney.

1:15
2.
		

TRANSLOCATION OF DOLUTEGRAVIR-PLGA-NANOPARTICLES AND
DOLUTEGRAVIR-CELLULOSE ACETATE PHTALATE- NANOPARTICLES
INTO HUMAN CELLS. Marisa Varghese* and Annemarie Shibata, Department of
Biology; and Subhra Mandal and Christopher Destache, School of Pharmacy and Health
Professions, Creighton University, Omaha.

1:30
3.
		

INVESTIGATION OF DOLUTEGRAVIR-PLGA AND DOLUTEGRAVIRCELLULOSE ACETATE PHTHALATE-NANOPARTICLE TRANSLOCATION IN
THERMOSENSITIVE GEL MODALITIES ISING IN VITRO AND IN VIVO MODEL
SYSTEMS. Karl Khandalavala* and Annemarie Shibata, Department of Biology; and
Subhra Mandal and Christopher Destache, School of Pharmacy and Health Professions,
Creighton University, Omaha.
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1:45
4. BEHAVIORAL TESTS FOR ASSESSING LEARNING IN XENOPUS
		TROPICALIS. Bailey Hassman*, Ellie Dorchuck*, Department of Biology and Kenneth
L. Kramer and Laura Bruce, Department of Biomedical Sciences, Creighton University,
Omaha.
2:00
5.
		

OBSERVATIONS ON THE MATING BEHAVIOR OF ADULT HORSEHAIR
WORMS (PARAGORDIUS VARIUS). Michael Barry* and John Shea, Department of
Biology, Creighton University, Omaha.

2:15		BREAK
2:25
6.
		

EFFECTS OF LAND COVER (RESTORED PRAIRIE, SMOOTH BROME
AND SOYBEAN) ON PHYSICAL, CHEMICAL AND MICROBIAL PROPERTIES
OF SOIL AT GLACIER CREEK PRESERVE IN EASTERN NEBRASKA. Madison
McCulloch* and Mary Ann Vinton, Department of Biology, Creighton University,
Omaha.

2:40
7.
		

SYNTHESIS AND CHARACTERIZATION OF ANTINOCICEPTIVE
PROPERTIES OF NOVEL DERIVATIVES OF THE ACTIVE COMPOUND,
INCARVILLATEINE, FROM THE CHINESE HERB (INCARVILLATEINE SINESIS).
Alaini Priebe*, Megan Hunke*, and Surabhi Chandra, Department of Biology; and
Mahesh Pattabiraman, Department of Chemistry, University of Nebraska at Kearney.

2:55
8.
		

INCREASED NEURONAL MIR124 AND REDUCED EXPRESSION OF
MIR124 TARGET PROTEIN AND AKT ACTIVATION IS ASSOCIATED WITH
MICROGLIAL INDUCED NEUROGENESIS. John Leong* and Annemarie Shibata,
Department of Biology, Creighton University, Omaha.

3:10
9.
		
		

INVESTIGATION OF STAT SIGNALING UNDERLYING THE POLARITY
OF MICROGLIA AND MICROGLIAL INDUCED NEUROGENESIS.
Steven V. Yackley*, Charlton Myer, and Annemarie Shibata, Department of Biology,
Creighton University, Omaha.

3:25
10.
		

EFFECT OF POLISHING BUR FORCE AND RE-USE ON ZIRCONIA
SURFACE TOPOGRAPHY. Nicholas G. Fischer* and Andrew Baruth, Department of
Physics, Creighton University, Omaha.

3:40
11.
		

A NOVEL APPROACH TO METAGENOMIC ANALYSIS OF NEBRASKAN
RIVERS AND STREAMS. Max Hoeffel*, Charles Brockhouse, and the Simulium
Genome Consortium, Department of Biology, Creighton University, Omaha.
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CHEMISTRY & PHYSICS

CHEMISTRY SECTION
Chairperson: Joshua Darr, Chemistry Department
University of Nebraska at Omaha
SECTION A
Olin LH-A
8:00 		

WELCOME

8:05

MOLECULAR MODELING OF MEMBRANE GLUCOSE TRANSPORTER
(GLUT1) AS TARGET FOR ANTICANCER DRUGS. Suliman Almahmoud*,
Department of Pharmaceutical Science, University of Nebraska Medical Center,
Omaha; and Haizhen A. Zhong, Department of Chemistry, University of Nebraska at
Omaha.

1.

		
8:25

2.

PURSUIT OF HETEROCYCLIC ANALOGS OF HISTIDINE VIA
PALLADIUM-CATALYZED CROSS COUPLING. Abby Anthony*, Andrew Flint,
and Allen A. Thomas, Department of Chemistry, University of Nebraska at
Kearney; and Claire Colas and Avner Schlessinger, Departments of Pharmacology
and Systems Therapeutics and Structural and Chemical Biology, Icahn School of
Medicine at Mount Sinai, New York, NY.

8:35

3.

OPTIMIZATION OF ON-COLUMN ENTRAPMENT CONTAINING HUMAN
SERUM ALBUMIN FOR THE STUDY OF DRUG-PROTEIN BINDING BY HIGH
PERFORMANCE AFFINITY CHROMATOGRAPHY. Shiden Azaria* and John
Vargas-Badilla, Department of Chemistry, University of Nebraska–Lincoln.

8:50

4.

AN ELEMENTARY CROSSWORD PUZZLE. James D. Carr, Department of
Chemistry, University of Nebraska–Lincoln.

9:05		BREAK
9:20

5.

CRYSTAL STRUCTURES OF PCNA MUTANT PROTEINS DEFECTIVE IN GENE
SILENCING REVEAL A NOVEL PCNA-INTERACTION SITE. Lynne Dieckman,
Department of Chemistry, Creighton University, Omaha.

9:40

6.

DISCOVERING NEW ANTI-INFECTIVES FROM UNDEREXPLORED
ENVIRONMENTAL MICROORGANISMS. Liangcheng Du, Department of
Chemistry, University of Nebraska–Lincoln.
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10:00

7.

DISCOVERY OF HYDROXAMIC ACIDS AS LAT1 SUBSTRATES FOR DRUG
DELIVERY. Andrew Flint*, Evan Augustyn, Nathan Heeren, Karissa Finke,
Christopher Hernandez, Logan Hansen, Sydney Miller, and Allen A. Thomas,
Department of Chemistry, University of Nebraska at Kearney; and Arik A. Zur, HuanChieh Chien, Lawrence Lin, and Kathleen M. Giacomini, Department of Bioengineering
and Therapeutic Sciences, Schools of Pharmacy and Medicine, University of California
San Francisco, San Francisco, CA; and Claire Colas and Avner Schlessinger,
Departments of Pharmacology and Systems Therapeutics and Structural and Chemical
Biology, Icahn School of Medicine at Mount Sinai, New York, NY.

10:20

8.

COMPUTING THE FREE ENERGY OF HIV PROTEASE/INHIBITOR
COMPLEXES: THE MOVABLE-TYPE METHOD. Andrew Hartman* and
Haizhen Zhong, Department of Chemistry, University of Nebraska at Omaha.		

10:35

9.

		

USE OF CAPILLARY ELECTROPHORESIS AND FRONTAL ANALYSIS TO
STUDY THE INTERACTIONS OF MODIFIED OR NON-MODIFIED GREEN
FLUORESCENT PROTEIN WITH HUMAN SERUM ALBUMIN. Lawrence
Nguyen*, Chenhua Zhang, Bao Hu, Kun Liu, Jiantao Guo, Stephen DiMagno and
David S. Hage, Department of Chemistry, University of Nebraska–Lincoln

11:00		

MAIBEN MEMORIAL LECTURE - OLIN HALL B

1:15

10.

BIOCHEMICAL CHARACTERIZATION OF PERITONEAL MESOTHELIOMA
AND PSUEDOMYXOMA PERITONEI ASCITES: A PILOT STUDY. Martin
Hulce*, Department of Chemistry; and Brian W. Loggie and Peter Thomas, Department
of Surgery, and Gopi K. R. Sirineni, Department of Radiology, Creighton University,
Omaha.

1:35

11.

ENHANCEMENT OF IODICYCLIZATION EFFICIENCY IN AQUEOUS
ENVIRONMENT AND SUPRAMOLECULAR INFLUENCE. Nga Nguyen*,
Department of Chemistry, University of Nebraska at Kearney.

1:50

12.

SYNTHESIS OF OXAZOLIDINONE-PROTECTED AMINO ACIDS FOR USE
IN NEGISHI COUPLING REACTIONS. Seth Springer*, Evan Augustyn, Karissa
Finke, Logan Hansen, and Allen A. Thomas, Department of Chemistry, University of
Nebraska at Kearney.
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2:00		BREAK
2:15

13.

OPTIMIZATION OF NEGISHI COUPLING TO PREPARE PHENYLALANINE
ANALOGS CONTAINING POLAR FUNCTIONAL GROUPS. Laura Stoner*, Justine
Bauer, Karissa Finke, Abby Anthony, Andrew Flint, Seth Springer, and Allen A.
Thomas, Department of Chemistry, University of Nebraska at Kearney; and Claire
Colas and Avner Schlessinger, Departments of Pharmacology and Systems Therapeutics
and Structural and Chemical Biology, Icahn School of Medicine at Mount Sinai, New
York, NY.

2:25

14.

ANALYSIS OF DRUG-PROTEIN INTERACTIONS DURING DIABETES BY HIGHPERFORMANCE AFFINITY CHROMATOGRAPHY. Pingyang Tao*, Zhao Li, Ryan
Matsuda, and David S. Hage, Department of Chemistry, University of Nebraska–Lincoln.

2:45

15.

ANALYSIS OF FREE DRUG FRACTIONS BY HIGH PERFORMANCE AFFINITY
CHROMATOGRAPHY: INTERACTIONS OF SULFONYLUREA DRUGS WITH
HUMAN SERUM ALBUMIN. Bao Yang*, Xiwei Zheng, and David S. Hage,
Department of Chemistry, University of Nebraska–Lincoln

.
3:00		

BUSINESS MEETING		

CHEMISTRY AND PHYSICS
Chairperson: Adam N. Davis
Wayne State College, Wayne
Planetarium
SECTION B, PHYSICS
10:00		 WELCOME
10:05

1.

FABRICATION AND PROPERTIES OF POLYCRYSTALLINE COPPER-SULFUR
THIN FILMS. Ben Marcussen*, Andrew Baruth, John Sunderland, and Teresa Kooima,
Department of Physics, Creighton University, Omaha.

10:20

2.

DETERMINING EFFICIENCY CORRECTIONS FOR THE STAR DETECTOR.
Matthew Rehbein, Department of Physics, Creighton University, Omaha.

10:35

3.

HOMOGENEOUS MAGNETIC FIELD STABILIZATION USING SQUARE
HELMHOLTZ COILS IN A LASER-COOLED ATOMS EXPERIMENT. Caitlyn Ward*
and Jonathan Wrubel, Department of Physics, Creighton University, Omaha.
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EARTH SCIENCE

Chairperson: Jennifer Balmat
Chadron State College
Olin 249
1:00		WELCOME
1:05
1. SUBSURFACE STRUCTURE OF THE MIDCONTINENT RIFT IN SE NEBRASKA.
		Evan Quartoroli*, Mindi Searls, and Irina Filina, Department of Earth and Atmospheric
Sciences, University of Nebraska–Lincoln.
1:20
2.
		

TERRESTRIAL THERMAL VORTICES AS AN ANALOG FOR MARS.
Nathan G. Pindell * and Michael B. Leite , Department of Physical and Life Sciences,
Chadron State College, Chadron; and Stephen M. Metzger, Metzger Geoscience
Consulting, Reno, NV.

1:35

3.

PENETRATIVE STRAIN IN A CONTRACTIONAL OROGENIC SYSTEM WITH 		
DUCTILE BASAL AND INTERMEDIATE DETACHMENTS. Claire Richardson, 		
Department of Earth and Atmospheric Sciences, University of Nebraska–Lincoln.

1:50

4.

INTEGRATED GEOPHYSICAL STUDIES IN THE NORTHEASTERN GULF OF 		
MEXICO. Mei Liu* and Irina Filina, Department of Earth & Atmospheric Sciences, 		
University of Nebraska–Lincoln.

2:05

5.

ANALYSIS OF WATER QUALITY FROM CHADRON CREEK, DAWES 			
COUNTY, NEBRASKA. Gabrielle L. Brumfield*, Isaac A. Langan*, Katie C. Odvody*, 		
Jennifer L. Balmat, Michael B. Leite, and Jeremy M. Weremeichik, Department of 		
Physical and Life Sciences, Chadron State College, Chadron.

ENVIRONMENTAL SCIENCES
Chairperson: Barbara Hayford
Wayne State College
Olin 249

2:45		

OPENING REMARKS

3:00

1.

THE LOSS OF AGGRESSION IN NORTHERN GOSHAWKS: COMPARING 			
FINLAND TO NORTH AMERICA. Marilyn Wright*, Risto Tornberg, Evan Hill, and 		
Nate Bickford, Department of Biology, University of Nebraska at Kearney.

3:15

2.

GRAPH THEORETIC ANALYSIS OF TAXONOMIC AND FUNCTIONAL 			
DIVERSITY AS RELATED TO STREAM ECOSYSTEM CONDITION. Sally Clark 		
and Kaitlyn Dougherty, Department of Physical Sciences and Mathematics; and Barbara 		
Hayford and Marcella Jurotich*, Department of Life Sciences, Wayne State College, 		
Wayne.
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3:30

3.

IDENTIFYING COLD TOLERANT AND COLD SENSITIVE MAIZE THROUGH 		
FIELD OBSERVATIONS AND STUDY. Nate Meier*, Josiah Oyebefun, Connor Long, 		
Billy Garver, Jenna Nieveen, Tu Doan, Rhian Swancutt, and Tessa Durham Brooks, 		
Department of Biology, Doane University, Crete.

3:45

4.

NITROSYLATION OF CHIRONOMIDAE MEMBRANE PROTEINS. Jaelyn Lewis*, 		
Austyn Houser*, and Barbara Hayford, Department of Life Sciences; and Gustavo 		
Zardeneta, Department of Physical Sciences and Mathematics, Wayne State College, 		
Wayne.

4:00

5.

ENUMERATION OF MICROORGANISMS CAPABLE OF MEDIATING 			
ANAEROBIC OXIDATION OF URANIUM IN SUBSURFACE SEDIMENT. Rebecca 		
V. Kiat*, Olivia M. Healy, Donald Pan, and Soyoung Jung, School of Biological 			
Sciences; and Karrie A. Weber, School of Biological Sciences and Department of Earth 		
and Atmospheric Sciences; and Jason P. Nolan, Department of Earth and Atmospheric 		
Sciences, University of Nebraska–Lincoln.

4:15

6.

NEBRASKA INVASIVE SPECIES TEACHING MATERIALS. Allison Zach, 			
Nebraska Invasive Species Program, University of Nebraska–Lincoln.

TEACHING OF SCIENCE AND MATH
Chairperson: Josef Kren
Bryan College of Health Sciences, Lincoln
Olin 224
1:15 		

WELCOME

1:20

1.

STRATEGIES FOR FOSTERING CLASS PARTICIPATION. Phyllis Higley,
Department of Biology, College of Saint Mary, Omaha.

1:40

2.

THE SOUND OF SILENCE. Aimee Glandt*, Casey England, and Jamie Damon, 			
Chadron State College, Chadron.
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COLLEGIATE ACADEMY

BIOLOGY
Chairperson: Adrianne Prokupek-Pickett, Department of Biology
Nebraska Wesleyan University, Lincoln
SESSION A
Olin LH-B
8:00

1.

STRUCTURES RELATING TO VIRULENCE CHARACTERIZED BY SHAPE 			
ANALYSIS OF CHIMERIC COXSACKIEVIRUS 5’ UNTRANSLATED REGION 		
RNA. Emily Keit* and William Tapprich, Department of Biology, University of 		
Nebraska at Omaha.

8:12

2.

CHARACTERIZATION OF A NOVEL MITOCHONDRIAL PLASMID IN 			
BRASSICA. Mackenzie Strehle, School of Biological Sciences, University of Nebraska
–Lincoln.

8:24

3.

ANALYZING COXSACKIEVIRUS B3 RNA BY SITE DIRECTED MUTAGENESIS. 		
Sara Smith, Department of Biology, University of Nebraska at Omaha.

8:36

4.

BRINGING A BIG FISH TO A LITTLE POND: A “DIY” ZEBRAFISH AQUATIC
HOUSING SYSTEM ON A BUDGET. Kendall J. Schick* and Kyle B. Johnson,
Department of Natural Sciences, Concordia University, Seward.

8:48

5.

THE EFFECTS OF SUCRALOSE ON ESCHERICHIA COLI AND ENTEROBACTER
AEROGENES. Brigette Corder, Bryan College of Health Sciences, Lincoln.

9:00

6.

EFFICACY OF EXPERIMENTAL COMPOUNDS AGAINST THE ACUTE STAGE
OF TOXOPLASMA GONDII INFECTION. Austin Sanford*, Ryan Hemsley, Sydney
Zach, Elyssa Monzingo, Gabrielle Watson, and Paul H. Davis, Department of
Biology, University of Nebraska at Omaha.

9:12

7.

INTRON DEGENERATION IN THE LICHEN FUNGI TELOSCHISTES
CHRYSOPHTHALMUS. Dawson Johnson*, Derek Kleier and Dawn M. Simon,
Department of Biology, University of Nebraska at Kearney.

9:24 		

BREAK

9:36

8.

A COMPARATIVE STUDY BETWEEN POLYCULTURE OF BRUSSELS SPROUTS
AND SWEET PEPPERS WITH MONOCULTURES IN AN AQUAPONICS SYSTEM.
Jazmin Sanchez*, Brittney Adams and Nate Bickford, University of Nebraska at
Kearney.

9:48

9.

INVESTIGATING MECHANISMS OF CLINICALLY APPROVED DRUGS ON
MITOCHONDRIA RELATED TO TRANSFECTION EFFICIENCY. Alec McCarthy*,
Andrew Hamann, Albert Nguyen, and Angela Pannier, Department of Biological
Systems Engineering, University of Nebraska–Lincoln.
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10:00

10.

ANTIVIRAL ROLE FOR PLANT DEFENSINS. Stacie Skaff, Department of Biology,
Nebraska Wesleyan University, Lincoln.

10:12 11.
		

SUPPRESSOR-DEFICIENT AND GFP-TAGGED TURNIP MOSAIC VIRUS
INOCULATION OF ARABIDOPSIS THALIANA BY AGROINFILTRATION.
Brittney DeWald*, Department of Biology, Nebraska Wesleyan University, Lincoln; and
Hernan Garcia-Ruiz, Department of Virology, University of Nebraska–Lincoln.

10:24

12.

ESTROGEN RECEPTOR α-36 TARGETING REDUCES SKIN CANCER
STEM/PROGENITOR CELLS. Dan L. Pham*, Matti J. Holmes and Laura A. Hansen,
Department of Biomedical Sciences, Creighton University, Omaha.

10:36

13.

SERUM EXOSOMES MODULATE MONOCYTE AND MACROPHAGE
INFLAMMATORY RESPONSES. Emily E. Belak*, Pulmonary, Critical Care, Sleep and
Allergy Division, University of Nebraska Medical Center, Omaha and Department of
Biology, Doane University, Crete; and Tara M. Nordgren and Art J. Heires, Pulmonary,
Critical Care, Sleep and Allergy Division, University of Nebraska Medical Center,
Omaha; and Janos Zempleni, Department of Nutrition and Health Sciences, University
of Nebraska–Lincoln; and Debra J. Romberger, VA Nebraska Western Iowa Healthcare
System, Omaha and Pulmonary, Critical Care, Sleep and Allergy Division, University of
Nebraska Medical Center, Omaha.

11:00			

MAIBEN MEMORIAL LECTURE, OLIN LH-B

12:00			LUNCH
1:00
14.
			
			

IS TECHNOLOGY BETTER? ACCURACY OF HISTORY AND PHYSICAL 			
EXAMINATIONS IN THE ELECTRONIC MEDICAL RECORD. Bridget Bucher,
Department of Biology, Nebraska Wesleyan University, Lincoln.

1:12 15.
A PUTATIVE STAGE-SPECIFIC TRANSCRIPTION FACTOR IN TOXOPLASMA 		
			GONDII CONTROLS EXPRESSION OF BRADYZOITE GENES. Harim I. Won*, 		
			Lakshmi-Prasad Potluri, and Paul H. Davis, Department of Biology, University of 		
			 Nebraska at Omaha.
1:24 16.
			
			

GENERATION OF A FLUOROGEN-ACTIVATING TAG FOR CANDIDA ALBICANS 		
PROTEIN LOCALIZATION. Christopher M. Dziatkowski* and Jill R. Blankenship, 		
Department of Biology, University of Nebraska at Omaha.

1:36 17.
ANALYSIS OF BARN OWL (TYTO ALBA) DIET AND PREY HABITAT AT PONCA 		
			STATE PARK. Ann Spilker, Department of Biology, Concordia University, Seward.
1:48 18.
			
			

ANTIVIRAL ACTIVITY OF PLANT DEFENSINS. Dalton Hegeholz*, Nebraska 		
Wesleyan University, Lincoln; and Hernan Garcia-Ruiz, Department of Plant Pathology, 		
University of Nebraska–Lincoln.
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2:00

19.

PATHOGENICITY OF NORA VIRUS IN GERM-FREE DROSOPHILA
MELANOGASTER. Makayla Nemecek*, Rebecca Best, Shelby Peters, Carlie Prososki,
Lesley Towery, Brad L. Ericson, Darby J. Carlson, and Kimberly. A. Carlson,
Department of Biology, University of Nebraska at Kearney.

2:12

20.

REGULATORY T-CELLS ENHANCE METABOLISM OF AMYLOID-β IN
MONOCYTE-DERIVED MACROPHAGES. Tiana B. Peterson*, Nebraska Wesleyan
University, Lincoln; and Yaman Lu, David Huang, Howard E. Gendelman and Tomomi
Kiyota, Department of Pharmacology and Experimental Neuorscience, University of
Nebraska Medical Center, Omaha.

2:24		BREAK
2:36

21.

DEFINING THE ANTIBIOTIC RESISTOME OF NWU STUDENTS. Garrett Teel,
Department of Biology, University of Nebraska Wesleyan.

2:48

22.

STRUCTURAL ANALYSIS USING SHAPE CHEMICAL MODIFICATIONS ON
THE 5’ UNTRANSLATED REGION INTERNAL RIBOSOME ENTRY SITE IN
COXSACKIEVIRUS B3. Quinn Nelson* and William Tapprich, Department of Biology,
University of Nebraska at Omaha.

3:00

23.

CHARACTERIZATION OF STAPHYLOCOCCUS AUREUS STRAINS ISOLATED
FROM ATHLETES, NON-ATHLETES, AND ATHLETIC FACILITIES IN A
UNIVERSITY SETTING. Joselyn Lemm*, James Matson, and Michael Olive,
Department of Biology, Nebraska Wesleyan University, Lincoln.

3:12

24.

PRE-TREATMENT OF ARABIDOPSIS ROOTS WITH HEAT-KILLED
PSEUDOMONAS AERUGINOSA TO PREVENT BIOFILM GROWTH. Josiah
Oyebefun* and Tessa Durham Brooks, Department of Biological Sciences, Doane
University, Crete.

3:24

25.

MANIPULATION, OVER-EXPRESSION AND ISOLATION CHLAMYDIA
TRACHOMATIS A/HAR-13 SEROTYPE A MAJOR OUTER MEMBRANE PROTEIN
AS A POTENTIAL VACCINE. Nathan Hatch*, Madison Lange, and Douglas
Christensen, Department of Life Sciences; and Gustavo Zardeneta, Department of
Physical Science, Wayne State College, Wayne.

3:36

26.

EXPLORATION OF MIDWEST UNITED STATES JUNIPERUS POLLEN RELEASE
OUTSIDE OF THE TYPICAL SPRING SEASON. Jaime Bridges, Department of
Biology, Nebraska Wesleyan University, Lincoln.

3:48

27.

EFFECTS OF GREEN TEA EXTRACT AND ROSMARINIC ACID ON P.
AERUGINOSA BIOFILM ACCUMULATION GROWN ON CYSTIC FIBROSIS
CELLS. Melissa Shadoin* and Barbara Clement, Department of Biology, Doane
University, Crete.

20

COLLEGIATE ACADEMY

BIOLOGY
Chairperson: Dale Benham, Department of Biology
Nebraska Wesleyan University, Lincoln
SESSION B
Olin 112
8:00
1.
IMPACT OF A COMPREHENSIVE HEART FAILURE SELF-CARE REVIEW. Alivia 		
			Wardyn, Department of Biology, Nebraska Wesleyan University, Lincoln.
8:12
2.
CRISPR KNOCKOUT OF CYPB IN JURKT T-CELLS. Hannah E. Durant* and Michael
			Belshan, Department of Medical Microbiology and Immunology, Creighton 			
			 University Medical Center, Omaha.
8:24
3.
EFFECTS OF MUSIC VIBRATION ON THE MINIMUM INHIBITORY 				
			 CONCENTRACTION OF GENTAMICIN ON PSEUDOMONAS AERUGINOSA. 		
		
Emily Andera* and Michael Olive, Department of Biology, Nebraska Wesleyan 			
			University, Lincoln.
8:36
4.
CHARACTERIZATION OF DOLUTEGRAVIR-LOADED CELLULOSE ACETATE 		
			 PHTHALATE NANOPARTICLES FOR HIV-1 PROPHYLAXIS. Rachel Pham*, 		
			Patrick Bruck, Michael Rezich, and Annemarie Shibata, Department of Biology; 			
			 and Subhra Mandal and Chris Destache, School of Pharmacy and Health Professions, 		
			 Creighton University, Omaha.
8:48

5.

CEREBRAL HEMODYNAMIC RESPONSES TO SALTATORY PNEUMOTACTILE
SOMATOSENSORY STIMULATION MEASURED USING TRANSCRANIAL
DOPPLER ULTRASOUND. Emily Thrailkill*, Benjamin Hage, Mohammed
Alwataban and Jake Greenwood, Department of Biological Systems Engineering; and
AnnaJean Scarborough, Department of Special Education and Communication 		
Disorders; and Steven Barlow, Department of Biological Systems Engineering and
Department of Special Education and Communication Disorders and Center for 			
Brain, Biology, and Behavior; and Greg Bashford, Department of Biological Systems 		
Engineering and Center for Brain, Biology, and Behavior, University of Nebraska–
Lincoln.

9:00
6.
CHARACTERIZATION OF BACTERIAL COMMUNITIES ASSOCIATED WITH 		
		
THE PROCESS OF DECOMPOSTION OF MICE, MUS MUSCULUS. Haleigh 			
			Salsbury*, Jennifer Grove, and Phyllis Higley, Department of Biology, College of Saint 		
			Mary, Omaha.
9:12
7.
DETECTION OF BUGGY CREEK VIRUS: A UNIQUE ALPHAVIRUS. Benjamin 		
			Ryan*, Carol Fassbinder-Orth, Patrick Swanson, and Max Shabla, Department 			
			 Biology, Department of Immunology, Creighton University, Omaha.
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9:24		BREAK
9:36

8.

SIR2 INFLUENCES TO PHYSIOLOGICAL DNA BREAKS IN THE ALZHEIMER’S
DISEASE ON THE DROSOPHILA MELANOGASTER MODEL. Shoichi Arai* and Ann
Buchmann, Department of Physical and Life Science, Chadron State College, Chadron.

9:48

9.

OPTIMIZATION OF A PROTOCOL FOR EXTRACTING DNA FROM BACTERIAL
COMMUNITIES ASSOCIATED WITH DECOMPOSITION OF SKELETAL TISSUE.
Thanh Nguyen*, Jennifer Grove, and Phyllis Higley, Department of Biology, College of
Saint Mary, Omaha.

10:00

10.

A CLIENT BASED MODEL OF PREDIABETES CARE IN DAWES COUNTY,
NEBRASKA. Erica Ragatz* and Ann Buchmann, Department of Physical and Life
Sciences, Chadron State College, Chadron.

10:12

11.

METHOTREXATE SCAVENGES XANTHINE OXIDASE-DERIVED SUPEROXIDE
WITHOUT INHIBITING XANTHINE OXIDASE ACTIVITY. Cleofes Sarmiento*,
Wayne State College, Wayne; and Andrew Chiou, Michael J. Duryee, Jun Tian, Geoffrey
M. Thiele, Daniel R. Anderson, Ted R. Mikuls, and Matthew C. Zimmerman, University
of Nebraska Medical Center, Omaha.

10:24

12.

STAPHYLOCOCCUS AUREUS PERSISTER FORMATION DURING
ANTIMICROBIAL PEPTIDE CHALLENGE. Kaitlyn Oppliger* and Austin Nuxoll,
Department of Biology, University of Nebraska at Kearney.

10:36

13.

EXPRESSION OF THE HYPOTHETICAL MEMBRANE PROTEIN CBU-1651 FROM
COXIELLA BURNETII. Keegan McGill*, Brandon Luedtke, Department of Biology,
University of Nebraska at Kearney.

11:00		

MAIBEN MEMORIAL LECTURE, OLIN LH-B

12:00		 LUNCH
1:00

14.

IRES SITE CHARACTERIZATION BEEN ORF3 AND 4 IN THE NORA VIRUS
GENOME. Alexis Page*, Brad L. Ericson, Darby J. Carlson, and Kimberly A. Carlson,
Department of Biology, University of Nebraska at Kearney.

1:12

15.

THE INTERSECTION BETWEEN CANDIDA ALBICANS, STAPHYLOCOCCUS
AUREUS, AND PERSISTER FORMATION. Sam Stoltenberg*, Justine Pitzer, and
Austin Nuxoll, Department of Biology, University of Nebraska at Kearney.

1:24

16.

PREVALENCE OF PATHOGENIC BACTERIA IN DERMACENTOR VARIABILIS
AND AMBLYOMMA AMERICANUM COLLECTED FROM FORT KEARNY,
NEBRASKA. Nathan Harms*, Brandon Luedtke, and Julie Shaffer, Department of
Biology, University of Nebraska at Kearney.
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1:36

17.

BACTERIAL VIABILITY UNDER TREATMENT WITH GLMS RIBOSWITCH
ANALOGS. Nicholas Bartschat*, Kathy Marinelli, Audrey Netzel, and Juliane K.
Soukup, Department of Chemistry, Creighton University, Omaha.

1:48

18.

AMPICILLIN RESISTANT ESCHERICHIA COLI IN CANINE FECAL MATTER.
Katie C. Odvody*, Kamra Fox, Megan Mclean, Brianna Butler, and Ann Buchmann,
Department of Physical and Life Sciences, Chadron State College, Chadron.

2:00

19.

DEVELOPING SPECTROSCOPIC METHODS FOR STUDYING PSEUDOMONAS
AERUGINOSA ATTACHMENT ON SiO2 SURFACES. Brady Stuhmer* and Chris
Huber, Department of Chemistry, Doane University, Crete.

2:12

20.

HIV TAT AG AND HIV TAT B INDUCED OXIDATIVE STRESS ON BOTH U38 		
AND MDM CELLS. Jordan Stickney*, Department of Biology, Nebraska Wesleyan 		
University, Lincoln.

2:24		BREAK
2:36

21.

RELATIONSHIP BETWEEN LOCOMOTOR FUNCTION AND NORA VIRUS
INFECTION IN DROSOPHILA MELANOGASTER. Amanda McCown*, Abigail
Benz, Devyn Crisman, and Kimberly A. Carlson, Department of Biology, University of
Nebraska at Kearney.

2:48

22.

ANALYSIS OF PARASITE STRAINS IN DOMESTIC VS FERAL DOGS. Charmayne
Strong* and Ann Buchmann, Department of Physical and Life Sciences, Chadron State
College, Chadron; and Terry Beguin-Strong, Beguin Veterinary Clinic, Rushville.

3:00

23.

IDENTIFICATION AND APPLICATION OF EGG SUBSTAGES IN LUCILIA
SERICATA. Mirtha Gutierrez* and Amanda Roe, Department of Biology, College of
Saint Mary, Omaha.

3:12

24.

THE EFFECT OF CELL PROXIMITY ON MATRIX STRUCTURE IN ARTICULAR
CHONDROCYTE. Nina P. Thakur* and Andrew T. Dudley, Department of Regenerative
Medicine, University of Nebraska Medical Center, Omaha.

3:24

25.

AQUAPONICS PRODUCTIVITY: HEATED VS. ROOM TEMPERATURE WATER.
Tyan Boyer*, B. Adams, and N. Bickford, Department of Biology, University of
Nebraska at Kearney.

3:36

26. EFFECTS OF HABITAT TYPES, ROAD DENSITIES, AND HUNTER EFFORT ON
HUNTER SUCCESS OF MULE DEER IN NEBRASKA. Bryan O’Connor* and Dustin
Ranglack, Department of Biology, University of Nebraska at Kearney.
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3:48 27.
TOXOPLASMA GONDII STRAIN DETERMINATION USING ROP8 AND HSP40 		
			GENES. Elizabeth Ramler* and Paul H. Davis, Department of Biology, University of 		
			 Nebraska at Omaha.
4:00 28.
DROSOPHILA NORA VIRUS ORF1 PROTEIN IS LOCALIZED TO THE NUCLEUS. 		
			Larissa Attema*, Kimberly A. Carlson, Darby Carlson, and Brad L. Ericson, Department 		
			 of Biology, University of Nebraska at Kearney.

COLLEGIATE ACADEMY

CHEMISTRY AND PHYSICS
Chairpersons: David Treichel and Nathanael Fackler
Nebraska Wesleyan University, Lincoln
SESSION A
Session Chairperson, Nathanael Fackler
Olin 324
8:00

1.

GEANT DETECTOR SIMULATIONS OF ELECTRON-POSITRON PAIR
PRODUCTION IN ULTRA-PERIPHERAL COLLISIONS AT STAR. Jacob Shearer,
Department of Physics, Creighton University, Omaha.

8:12

2.

AN INTRODUCTION TO THE ALICE EXPERIMENT AT CERN. Jacob Wente,
Department of Physics, Creighton University, Omaha.

8:24

3.

THE STUDY OF PIEZOELECTRIC TRANSDUCERS IN AN EFFORT TO PRODUCE
ELECTRICAL ENERGY FROM FOOTSTEPS. Cody Newlun, Department of Physics,
Hastings College, Hastings.

8:40

4.

COMPARING MULTI-BLADED SAVONIUS WIND TURBINES AND
DETERMINING THEIR ENERGY COLLECTION POTENTIAL. Matthew Brown,
Department of Physics. Hastings College, Hastings.

8:56

5.

UPGRADES FOR THE STAR EXPERIMENT SLOW CONTROLS AT BROOKHAVEN
NATIONAL LABORATORY. Samuel Ruiz* and Jiro Fujita, Department of Physics,
Creighton University, Omaha.

9:08

6.

INVESTIGATING THERMAL INFLUENCES ON THE WAVELENGTH FOR
SURFACE MOUNTED LIGHT-EMITTING DIODES. Taron Tworek, Department of
Physics, Hastings College, Hastings.

9:24

7.

PROCESS DEVELOPMENT FOR CAPACITIVE DEIONIZATION USING
POLYSTYRENE-GRAPHENE COMPOSITE ELECTRODES. Cody Schilling*,
Department of Chemistry, Nebraska Wesleyan University, Lincoln; and Deepthi
Varghese, Department of Chemistry, and Douglas Adamson , Department of Chemistry
and Polymer Program, Institute of Materials Science, University of Connecticut, Storrs,
CT.

24

9:36

8.

UPGRADES TO THE STAR TIME PROJECTION CHAMBER ANODE HIGH
VOLTAGE POWER SUPPLY. Jordan Roth* and Janet Seger, Department of Physics,
Creighton University, Omaha.

9:48

9.

A STUDY OF THE EFFECT OF HALOGENS ON THE UV/VIS SPRECTA OF AZODYES. Paige Riegsecker*, David Peitz, and Paul A. Karr, Department of Physical
Science and Mathematics, Wayne State College, Wayne.

10:00

10.

ROCHE LOBE ANALYSIS OF ECLIPSING BINARY STARS. Erick Espinoza,
Department of Physics, Hastings College, Hastings.

10:16

11.

SYNTHESIS OF PARABEN-SUGAR ETHERS FOR USE AS POTENTIAL SUNPROTECTION AGENTS. Daniel Lynch* and Martin Hulce, Department of Chemistry,
Creighton University, Omaha.

10:32

12.

DETECTOR CONTROL SOFTWARE FOR THE STAR EXPERIMENT. Joey D’Alesio,
Department of Physics, Creighton University, Omaha.

11:00 		

MAIBEN MEMORIAL LECTURE – OLIN B

COLLEGIATE ACADEMY

CHEMISTRY AND PHYSICS
Chairpersons: David Treichel and Nathaniel Fackler
Nebraska Wesleyan University, Lincoln
SESSION B
Session Chairperson, David Treichel
Olin 324
1:00

13.

SELF-ASSEMBLING NANOLUCIFERASE FRAGMENTS AS PROBES FOR
ALPHA-SYNUCLEIN SOLUBILITY. Tiffany Truong*, Camden Bilyeu, Jia Zhao,
Travis J. Nelson, and Cliff I. Stains, Department of Chemistry, University of Nebraska–
Lincoln.

1:12

14.

SYNTHESIS OF TRUNCATED CALCITONIN GENE-RELATED PEPTIDE (8-11)
BY FMOC COUPLING WITH MOIDIFED HISTIDINES. Nicholas Mason* and Martin
Hulce, Department of Chemistry; and D. David Smith, Department of Biomedical
Sciences, Creighton University, Omaha.

1:24

15.

IDENTIFICATION OF AN ALLOSTERIC TWISTER RIBOZYME FOR USE AS
A SYNTHETIC GENETIC SWITCH. Samantha Stoupa* and Juliane K. Soukup,
Department of Chemistry, Creighton University, Omaha.

1:36

16.

ANALYSIS OF THRUST, EXHAUST TEMPERATURE, AND FUEL CONSUMPTION
OF A MINIATURE JET TURBINE ENGINE. Marcus Brown, Department of Physics,
Hastings College, Hastings.

25

1:52

17.

CONCENTRATING LAMBDA DNA MOLECULES IN 3D MESOFLUIDIC
CHANNELS. Cody Masters*, Jocelyn Dolphin, Cassandra Schendt, April Maschmann,
Molly Kohlbek and Kristy Kounovsky-Shafer, Department of Chemistry, University of
Nebraska at Kearney.

2:04

18.

INVESTIGATION OF NANOPATICLE ASSISTED DETECTION OF H2S. Aatiya
Ahmad* and Haishi Cao, Department of Chemistry, University of Nebraska at Kearney.

2:16

19.

PREPARATION OF 4(5)-BENZYL-L-HISTIDINE METHYL ESTER AND ITS DIBOC DERIVATIVE. D. David Smith*, Department of Biomedical Sciences, and Eric
Steele, Department of Chemistry,¬, Creighton University, Omaha.

2.32

20.

MODIFICATION AND ELECTROCHEMICAL CHARACTERIZATION OF
MICROFLUIDIC CARBON PASTE ELECTRODES BY GRAPHENE, IONIC LIQUID,
HEAT AND PLASMA TREATMENT. Nguyen T. Bui* and Erin M. Gross, Department
of Chemistry, Creighton University, Omaha; and John B. Wydallis, Rachel Feeny, and
Charles S. Henry, Department of Chemistry, Colorado State University, Fort Collins, CO.

2:44

21.

A STUDY OF CENTRIFUGAL PUMPS, FLUID THRUST, AND THEIR USE FOR
VERTICAL PROPULSION. Chris Peaslee, Physics Department, Hastings College,
Hastings.

3:00 		

BREAK

3.06

22.

ON THE HYDROGENATION OF ALKYNES WITH ALUMINA SUPPORTED
PALLADIUM. Samantha Jarman* and Bruce Mattson, Department of Chemistry,
Creighton University, Omaha.

3:18

23.

BIOGENIC DIAMINE SENSING VIA METAL MEDIATED
IMINOTRIAZOLYLPYRIDINE COMPLEXES. Rebecca K. Zawistowski* and James T.
Fletcher, Department of Chemistry, Creighton University, Omaha.

3:34

24.

ELECTROCHEMICAL DETERMINATION OF LEAD CONTENT IN SOIL
SAMPLES: A VALIDATION STUDY FOR AN IC-BASED POTENTIOSTAT. Kaiguo
Chang*, Anna-Turi Maher, Nicholas R. Cardona, Michelie Kyere, David G. Turner,
Department of Chemistry, College of Math and Sciences, Metropolitan Community
College, Omaha; and Joshua Darr and Andy Miller, Department of Chemistry, University
of Nebraska at Omaha.

26

3:46

25.

DEVELOPMENT OF A MULTI-TECHNIQUE LAB FOR ANALYTICAL CHEMISTRY
FOR THE ANALYSIS OF Ca2+ IN LIMESTONE. Sidney Trenhaile*, Barbara Calvert,
Annette C. Moser, Department of Chemistry, University of Nebraska at Kearney.

3:58

26.

OPTIMIZATION OF EX SITU SYNTHESIS OF COPPER SULFIDE THIN FILMS.
John Sunderland*, Teresa Kooima, Ben Marcussen, Isaac Lamppa, and Andrew Baruth,
Department of Physics, Creighton University, Omaha.

4:10

27.

IDENTIFYING THE BINDING LOCATION OF ATRAZINE AND
HYDROXYATRAZINE AND HSA AND HYDROXYATRAZINE USING HIGH
PERFORMANCE AFFINITY CHROMATOGRAPHY. Kati Frankenberg* and Annette
C. Moser, Department of Chemistry, University of Nebraska at Kearney.

4:22

28.

THE EFFECT OF LYSINE AND ALANINE ON THE HYGROSCOPIC PROPERTIES
OF SODIUM CHLORIDE AEROSOLS. Dillon Woods*, Salvatore Gottuso, Kimberly
Ferris, and Joshua P. Darr, Department of Chemistry, University of Nebraska at Omaha.

4:34

29.

THE ROLE OF SOLVENT EVAPORATION TRAJECTORY IN BLOCK POLYMER
THIN FILMS. Meagan Grant*, William Jakubowski, and Andrew Baruth, Department of
Physics, Creighton University, Omaha.
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PROCEEDINGS

AERONAUTICS AND SPACE SCIENCE
SESSION A
CURCUMIN AND RESVERATROL COMBINATION AS POTENT ANTIOXIDANTS TO
PREVENT OXIDATIVE STRESS ASSOCIATED WITH SPACE TRAVEL
Nicolette Larson, Department of Biology and Chemistry, College of Saint Mary, Omaha, NE 		
68106
We hypothesize that phytochemicals (curcumin and resveratrol) and their combinations
formulated in suitable biodegradable polymers via hydrogen bonding will enhance their solution
release and their solid-state stability, which can be translated into higher antioxidant potential. We
are determining the antioxidant capacity of curcumin and resveratrol by Electron Transfer assays,
specifically DPPH (2,2-diphenyl-1-picrylhydrazyl). Assays are validated and antioxidant activities of
individual phytochemical and their combinations at various concentrations will be determined using
UV-Vis Spectrophotometer. The research will be valuable to NASA as astronauts undergo space travel
resulting in higher exposure to radiation and generation of higher amounts of free radicals. The research
will potentially benefit NASA scientists by providing safe and effective antioxidant biodegradable
formulations.
USING STATIC BIREFRINGENCE MEASUREMENTS FOR IN SITU ORDER DISORDER
TRANSITION DETECTION DURING SOLVENT VAPOR ANNEALING OF BLOCK
POLYMER NANOTHIN FILMS
Gunnar Nelson and Andrew Baruth, Department of Physics, Creighton University, Omaha, NE 		
68178
Despite the potentially cheap and fast directed ordering of block polymer thin films at the
nanoscale through solvent vapor annealing, an overarching theory remains obscure. It has been shown
that determining the polymer-specific Order Disorder Transition (ODT) is vital, as ordering kinetics
are optimized near this parameter. Current practices, which typically measure ODT in bulk samples,
run into discrepancies when correlating bulk properties with their thin film counterparts. We discuss an
ODT detection method for thin films using static birefringence that can be measured simultaneously
with solvent content in the thin film, where a change in birefringence is expected as a cylinder forming
block polymer (anisotropic) transitions to disorder (isotropic). Initial data on this newly-constructed
experiment reveals correlations between solvent concentration and the birefringence signal. However,
the correlation is complicated by the presence of thin film interference effects. Mitigating these
complications will be discussed.
OPTIMIZING SIMULATION TRAINING SCHEDULES FOR MINIMALLY INVASIVE
SURGICAL SKILLS IN SPACE
Anthony White, College of Medicine, Dimitry Oleynikov, Department of Surgery; and Ka-Chun 		
Siu, Department of Physical Therapy Education, University of Nebraska Medical Center, 			
Omaha, NE 68198
This study aims to address the effectiveness of teleoperational training regimens using virtual
reality (VR) on skills acquisition in space. Fifteen medical students and fellows used our novel portable
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VR simulator, PortCASTM, to perform several fundamental surgical training tasks. They were assigned
to one of the three training schedule groups: massed, distributed, and hybrid, each completing a pretest and post-test using the Fundamentals of Laparascopic Surgery training box as a benchmark. In our
study, it is evident from the differences in pre- and post-testing that more optimal training leads to better
skills acquisition and retention. As NASA develops the capabilities needed to send our future astronauts
to Mars, we expect that maintaining space-related skills over an extended period will become a major
challenge. An effective training schedule using VR simulation to sustain minimally invasive surgical and
other teleoperational skill performance could be the ultimate solution.
COMPLETE COVERAGE OF 3-D SURFACES USING AN UNMANNED AERIAL VEHICLE
FOR AUTONOMOUS STRUCTURAL INSPECTION
Venkat Ramana, Reddy Garlapati, and Raj Dasgupta, Department of Computer Science, 			
University of Nebraska at Omaha, NE 68182
We present a novel technique for complete coverage of 3-D structures using an Unmanned
Aerial Vehicle (UAV), for performing autonomous, aerial structural inspection. UAVs are currently
being used extensively in several applications that require coverage of a 2-D region such as aerial
surveillance of farmlands, monitoring natural disaster stricken areas, etc. In contrast, UAV usage in
coverage of 3-D structures has been fairly restricted. We describe a novel algorithm for 3-D coverage
that uses a technique called cellular decomposition to generate a flight coverage path for a UAV, while
consistently maintaining a fixed, specified offset between the surface of the structure and the UAV.
We are using the results of this research to implement an autonomous UAV navigation system for 3-D
structural inspection, which could be utilized in several NASA applications such as inspecting surfaces
of spacecrafts, structures like trusses that support spacecrafts, surveying pipelines, buildings, bridges and
other structures.
DUAL PULSE FEMTOSECOND LASER SURFACE PROCESSING FOR ADVANCED
FUNCTIONALIZATION OF SILVER FOR CONDENSING HEAT EXCHANGER
APPLICATIONS
Nick Roth, Craig Zuhlke, and Dennis Alexander, Department of Electrical and Computer 			
Engineering, University of Nebraska–Lincoln, NE 68588
In this work, a dual pulse femtosecond laser surface processing (FLSP) technique is used
to produce self-organized micro and nanoscale surface features on silver. The dual pulse FLSP
functionalized silver surfaces exhibit superhydrophobic and superhydrophilic wetting properties.
NASA is working to develop the next generation of condensing heat exchangers (CHX) to be used on
the International Space Station (ISS) and in vessels being designed for deep space travel. The CHX is
essential to cooling cabin air and removing humidity to ensure that the cabin environment is maintained
at a comfortable level for the astronauts. Silver is desired as the CHX construction material due to its
inherent antimicrobial properties. It was not possible in the past using traditional single pulse FLSP
techniques to create self-organized micro/nanoscale features on silver. The dual pulse technique makes
FLSP a more viable option for functionalizing silver surfaces for use in the next generation of CHX’s.
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DRAG ENHANCEMENT/REDUCTION FOR ANNULAR FLOW ON FEMTOSECOND LASER
PROCESS STAINLESS STEEL SURFACES
Henry Ems and George Gogos, Department of Mechanical and Materials Engineering; and 		
Craig Zuhlke and Dennis Alexander, Department of Electrical and Computer Engineering, 		
University of Nebraska–Lincoln, NE 68588
An experimental investigation of drag enhancement and drag reduction over functionalized
surfaces utilizing annular flow is presented. Femtosecond laser surface processing was performed on
316 Stainless Steel rod sections, 3/8” diameter, to obtain the center surface for the annular flow. These
processed surfaces were classified as Above Surface Growth (ASG) mounds. Polycarbonate tubes
with 5/8” inner diameter and .394” inner diameter were used as the sleeve for the processed rod. The
processed surfaces were inherently hydrophilic from the femtosecond laser processing and could be
coated with Teflon or Siloxanes in order to obtain hydrophobic surfaces. A Grundfos CRE 3-11 Pump
was used to pump liquid from a reservoir to the test section. Reynolds Numbers from 400 to 30,000 will
be tested. A validation for the flow loop has been performed to measure the friction factor for smooth
pipe flow over varying Reynolds Numbers. The measured friction factor for the smooth pipe flow was
compared to the Moody Chart to verify the flow loop was operating correctly.
POOL BOILING HEAT TRANSFER ENHANCEMENT WITH FEMTOSECOND LASER
PROCESSED METALLIC SURFACES
Corey Kruse, Department of Mechanical and Materials Engineering, University of Nebraska–		
Lincoln, NE 68588
An experimental investigation of the effects of layers of nanoparticles formed during
Femtosecond Laser Surface Processing (FLSP) on pool boiling heat transfer performance has been
conducted. Five different stainless steel 304 samples with slightly different surface features were
fabricated through FLSP and pool boiling heat transfer experiments were carried out to study the heat
transfer characteristics of each surface. The experiments showed that the layer(s) of nanoparticles
developed during the FLSP processes, which overlay FLSP self-organized microstructures, can either
improve or degrade boiling heat transfer coefficients depending on the overall thickness of the layer(s).
This nanoparticle layer thickness is an indirect result of the type of microstructure created. The heat
transfer coefficients were found to decrease with increasing nanoparticle layer thickness. This trend
has been attributed to added thermal resistance. Using a Focused Ion Beam (FIB)milling process and
Transmission Electron Microscopy (TEM), the physical and chemical properties of the nanoparticle
layers were characterized and used to explain the observed heat transfer results. Results suggest that
there is an optimal nanoparticle layer thickness and material composition such that both the heat transfer
coefficients and critical heat flux are enhanced.
IDENTIFICATION OF STABLE TRIMERS OF PHOSPHOMIMETIC RPA FOR USE IN
RPA:RAD52:SSDNA BINDING EXPERIMENTS
Lucas Struble, Department of Biochemistry and Molecular Biology; and Gloria E.O. Borgstahl, 		
Eppley Institute for Research in Cancer and Allied Diseases, University of Nebraska Medical 		
Center, Omaha, NE 68198
Double strand breaks (DSBs) are a dangerous form of DNA damage that human cells have to
constantly repair if they are to survive. Homologous recombination (HR) is one of the main pathways
by which this damage is repaired. HR can take two forms: the first being genetic conversion (GC)
involving RPA, BRCA1, PALB2, BRCA2, and RAD51; and the second being single strand annealing
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(SSA) which involves RPA and RAD52. Multiple cancers, including familial breast cancer, pancreatic
cancer, and certain anemias are characterized by a homozygous mutation of a key protein in the GC
pathway, and depend on the SSA pathway for DSB repair. This means that interference with the activity
of RAD52 will be synthetically lethal to these cancers, while leaving healthy cells unaffected. The first
step in SSA is the binding of RPA to RAD52, and this complex formation is not simple. Both RPA and
RAD52 possess two protein binding regions that can interact with each other. The actual molecular
mechanism of how these proteins bind is unknown, and this information is important as this complex is
a potential drug target in particular for cancer treatments. My proposal is to characterize the molecular
mechanism of RPA and RAD52 complex formation in detail through the use of small angle X-ray
scattering (SAXS) paired by molecular modeling with currently available crystal structure domains
to create a model of the binding surfaces. The first step of this process is identification of a stable
phosphomimetic RPA and an RAD52 truncation which can be purified to a quality compatible with
SAXS.
HIGH THROUGHPUT SCREEN FOR CANCER THERAPEUTICS
Mona Al-Mugotir, Department of Biochemistry and Molecular Biology, University of Nebraska 		
Medical Center, Omaha, NE 68198
DNA double strand breaks (DSBs) are the most toxic form of DNA lesions and their improper
repair leads to genomic instability that can manifest in different types of malignancies and neurological
diseases. In eukaryotes, homologous recombination (HR) can repair DSBs by recruitment of either
BRCA2 or RAD52 to the replication protein A (RPA) coated ssDNA tail. Mutations in the BRCA
pathway (including BRCA1, BRCA2, and PALB2) cause improper DNA repair and increased risk
for cancer. Interestingly, RAD52 knockout mice have normal phenotype and a functional HR repair
implicating the RAD52 pathway is active as a backup with respect to the BRCA pathway. BRCAdeficient tumor cells were shown to survive by reliance on RAD52 activity, presenting an opportunity
for targeting this pathway for selective cancer therapy. Preliminary data show that DNA annealing
activity of RAD52 is directly influenced by its interaction with RPA. We hypothesize that targeting
RAD52 in BRCA tumors with small molecule inhibitors (SMIs) can lead to specific cancer treatments.
With this aim, we developed, optimized and conducted a high throughput screen. We screened three
different libraries in addition to small peptides of our design for a total of 101,510 SMIs. Eleven SMIs
were confirmed to be hits and are being subjected to a number of in vitro and in vivo tests to investigate
their suitability for cancer therapeutic development.
LARGE VOLUME CRYSTAL GROWTH OF SUPEROXIDE DISMUTASE IN
MICROGRAVITY FOR NEUTRON DIFFRACTION STUDIES
Jahaun Azadmanesh, Department of Biochemistry and Molecular Biology; and Scott R. Trickel, 		
Carol H. Kolar, and Gloria E.O. Borgstahl, Eppley Institute for Research in Cancer and Allied 		
Diseases, University of Nebraska Medical Center, Omaha, NE 68198
Superoxide dismutases (SODs) are necessary antioxidant enzymes that protect astronauts from
ionizing radiation by converting superoxide into molecular oxygen and hydrogen peroxide via cyclic
reduction and oxidation at the active site metal. Despite their protective biological importance, the
complete multistep enzymatic mechanisms of SODs are unknown due to limitations in identifying
the positions of hydrogen atoms at the active site. The missing structural data on SOD complexes and
intermediates can be revealed using neutron macromolecular crystallography. The weak flux of neutron
beamlines requires large crystals (> 1 mm3) to produce great enough diffraction intensities needed to
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analyze data. While large crystal growth can be achieved on earth, engagement with NASA has provided
opportunities for larger and more perfect growth in a microgravity environment aboard the International
Space Station. Preliminary neutron data collection of large human manganese SOD crystals has provided
insight into the radioprotective reaction mechanism of SODs.
ADDITIVE MANUFACTURING FOR THE HEALTH PROFESSIONAL
Joseph P. Bowens, Creighton School of Medicine; and Zoe M. Reed and Joan Eckerson, 			
Exercise Science, Creighton University, Omaha, NE 68132; and Gabe Link, 				
Department of Cardiology, Children’s Hospital and Medical Center, Omaha, NE 68114; 			
and Jorge Zuniga, Department of Biomechanics, University of Nebraska at Omaha, NE 68182
Additive manufacturing (AM) is a fabrication method in which objects are made by fusing or
depositing materials—such as plastic, powders, liquids, or even living cells—in layers to produce a 3D
object. In recent years, AM has expanded rapidly across all industries at an astounding rate, especially
within healthcare. Areas of application include tissue and organ fabrication, prosthetics, implants, and
pharmaceutical dosing forms and delivery. This paper details the process of converting Digital Imaging
and Communications in Medicine files (DICOM) to 3D printable files (STL) using free, open-source
software (Mango, 3D Slicer, MeshMixer) so the healthcare worker can provide the most current, costeffective, and beneficial care for their patient in the years to come.
ADDITIVE MANUFACTURING AND FILE MANIPULATION OF ULTRASOUND DICOM
FILES TO AID VISUALLY IMPAIRED PARENTS
Zoe Reed, Department of Exercise Science and Pre-Health Professions and Joey Bowens, School
of Medicine, Creighton University, Omaha, NE 68132
Three-Dimensional (3D) printing, also known as additive manufacturing, involves creating a
3D object out of two-dimensional layers. 3D Printing has become an incredibly useful, cost effective
tool in the healthcare industry. 3D printing is effective for allowing physicians and patients to have a
visual representation of structures within the body that can be difficult to access or analyze based on a
2D scan. Families expecting a newborn typically see the ultrasound scans on a 2D image of the baby
printed on a piece of paper. This is not optimal for many families experiencing mild to severe visual
impairments. This research works to develop a low-cost and practical methodology for 3D printing a
physical representation of an ultrasound scan to aid visually impaired parents in visualizing their unborn
child. This involves converting DICOM (Digital Imaging and Communications in Medicine) scan files
into files that are compatible with slicing software commonly used by additive manufacturing machines.
OPTIMIZING GAIT IN PARKINSON’S DISEASE PATIENTS USING FRACTALLY
STRUCTURED AUDITORY STIMULATION
Austin Duncan and Vivien Marmelat, Department of Biomechanics, University of Nebraska at 		
Omaha, NE 68182; and Amy Hellman, Department of Neurology, University of Nebraska 		
Medical Center, Omaha, NE 68198
Optimal locomotion requires stability to move from one point to another and flexibility to
accommodate unexpected perturbations. This balance between both requirements is reflected in the
step-to-step variability of healthy young adults during walking. However, populations with altered
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neuromuscular systems, e.g. astronauts following spaceflight or patients with Parkinson’s disease,
exhibit gait variability impairments. Studies have shown that individuals with neuromuscular deficits
may benefit from walking to external auditory stimulation structured so that beat-to-beat variability
mimics the stride-to-stride variability present in “healthy” walking. The purpose of this study is to
examine the effects of cueing Parkinson’s disease patients with a metronome and music stimulus that
present “healthy” temporal structure. Participants will walk over-ground while wearing foot-switches
to record step time under three conditions lasting 15-minutes each: unconstrained walking to establish
a baseline, walking to a metronome, and walking to music, with both stimulations presenting the same
beat-to-beat variability.
A MODULAR ROBOTIC SYSTEM FOR ASSESSMENT AND EXERCISE OF HUMAN
MOVEMENT
Jose Baca Garcia, Mohan Sai Ambati, and Prithviraj Dasgupta, Department of Computer 			
Science; and Mukul Mukherjee, Department of Biomechanics, University of Nebraska at 			
Omaha, NE 68182
This project targets the problem of developing a wearable modular robotic system, for assessing
human movement and providing different types of exercises for the user. The system attempts to provide
not only a variety of exercises (concentric, eccentric, assisted and resisted), but also to assess the change
in variability of the movement as the subject shows functional improvement. The system will not only
be useful for patients with sensorimotor problems such as stroke, Parkinson’s, cerebral palsy, but also for
special populations such as astronauts who spend long periods of time in space and experience muscle
atrophy. In this work, a first prototype of a modular robot is presented along with preliminary test results
from basic active and passive wrist exercises that show the feasibility of this of systems for assessment
and exercise of human movement.
EFFICIENT VARIABILITY: LINKING FRACTAL WALKING PATTERNS WITH
METABOLIC ENERGY SAVINGS
Chase G. Rock, Vivien Marmelat, Jennifer Yentes, and Kota Z. Takahashi, Department of 			
Biomechanics, University of Nebraska at Omaha, NE 68182
The minimization of metabolic expenditure is an important guiding principle for neuromuscular
control. For example, a person’s preferred step length tends to also be the most energetically efficient
step length. However, this step length is not perfectly maintained; instead, there are subtle fluctuations
from step to step, which are not necessarily explained by metabolic expenditure minimization. Recent
investigations into these fluctuations have proposed that they may represent the overall adaptability
of the neuromuscular system, and that our preferred movement strategy displays optimal movement
variability, rather than optimal metabolic expenditure. The goal of this study is to determine how
metabolic expenditure interacts with movement variability during walking. By having participants walk
at a range of speeds, we will perturb both their metabolic expenditure and movement variability, and
determine how changing metabolic demands may relate to changes in movement variability. Results will
apply to assessing locomotion following spaceflight and understanding neuromuscular control.
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AN INVESTIGATION IN MUSCLE ACTIVATION DURING LOAD CARRYING
Sidney Baudendistel and Jennifer Yentes, Department of Biomechanics; and Adam Rosen, 		
School of Health, Physical Education, and Recreation, University of Nebraska at Omaha, NE 		
68182; and Terry L. Grindstaff, Department of Physical Therapy, Creighton University, Omaha, 		
NE 68178
Carrying items is essential to everyday living, but is often reported to be functional limitation
in individuals with respiratory dysfunction. The interaction between breathing and bimanual load (i.e.,
carrying an evenly distributed load in each hand) is not well understood and limits the capacity to derive
interventions to address functional limitations. The purpose of this study was to examine the effect of
two bimanual loads, 5% and 10% body weight, on muscle activation of respiratory muscles during quiet
standing and gait measures. Fourteen healthy, young adults stood and walked with and without a load on
each wrist using wrist weights. Surface electromyography (EMG) devices were placed on six respiratory
muscles bilaterally. EMG measures included maximum amplitude within breath cycle and the time
of the maximum amplitude within each percent breath cycle. Results from this study could assist in
knowledge of breathing where oxygen is limited i.e. space.
VALIDATING DIFFERENT METHODS FOR ASSESSING QUADRICEP STRENGTH
Joe Lesnak, Department of Physical Therapy, Creighton University School of Pharmacy and 		
Health, Omaha, NE 68131
The purpose of this project was to determine the validity of an isotonic knee extension machine
and hand-held dynamometer (HHD) quantify quadriceps muscle strength. An isokinetic dynamometer
and HHD were used to obtain measures of maximum voluntary isometric contraction (MVIC) (Nm)
and rate of torque development (RTD) (Nm/s) at four time intervals (50, 100, 150, 200ms). An
isotonic leg extension machine was used to determine the one repetition maximum (1 RM) (kg). There
was a significant correlation between the isokinetic dynamometer and the HHD for all RTD time
intervals (p<.001, r=.54-.71). There was also a significant positive correlation between the isokinetic
dynamometer and the leg extension 1 RM (p<.001, r=.73). These results show that alternative methods
of measuring quadriceps function correlate with the gold-standard approach. These findings can then be
used to better inform methods of testing that would have relevance for space travel or testing in confined
areas.
DEVELOPMENT OF THE HOME-BASED SENSORY ORGANIZATION TEST (HSOT)
Mukul Mukherjee and Lauren Bowman, Department of Biomechanics, University of Nebraska at
Omaha, NE 68182
The Sensory Organization Test (SOT) assesses multisensory contributions to postural control.
This is done by manipulating the support surface and visual surround, and measuring the postural
response. Currently the SOT is performed on expensive and non-portable equipment, which limits
the ability to detect balance problems in large populations. The purpose of the HSOT is to develop an
inexpensive and portable device to allow screening and diagnosis of balance problems in much larger
populations. This could significantly impact several diseases that affect balance. The availability of
this device in a home-based setting will greatly broaden the reach of diagnosis. We are validating the
HSOT output against the standard SOT output in healthy and stroke populations. The results from each
condition will be analyzed for validity using intraclass correlation coefficients. This will allow us to
determine if the HSOT is viable alternative to the SOT for detecting balance deficits.
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THE EFFECT OF CEREBELLER TDCS ON LOWER EXTREMITY MOTOR LEARNING
James Gehringer, Dave Arpin, and Max Kurz, Munroe-Meyer Institute, University of Nebraska 		
Medical Center, Omaha, 68198; and Elizabeth Heinrichs-Graham and Tony Wilson, Center for 		
Magnetoencephalography, Omaha, NE 68198
Transcranial direct current stimulation (tDCS) is a noninvasive neuro-modulatory method that
can alter the excitability of neurons by sending a low level current from a sponge that is placed on the
scalp over specific brain regions. It is currently not well understood if tDCS can augment the ability
of individuals to learn a lower extremity motor task. For this experiment, we applied tDCS to the
cerebellum while healthy adults learned a novel ankle plantarflexion target-matching task. Participants
were randomly assigned to either an active tDCS or a sham group. Our results showed that the group
that had the active tDCS improved at a faster rate than the sham group. This was reflected in a faster
speed to reach the target (P = 0.01) and less fluctuations around the target (P = 0.04) over time for the
active tDCS group. These results suggests that cerebellar tDCS has the potential to improve the ability
to learn a lower extremity motor task at a faster rate. We suspect that tDCS may provide a new tool for
combating the effects of zero-gravity during long-flight missions and possibility augment the reentry of
astronauts to Earth’s 1g environment.
THE CIRCADIAN RHYTHM IMPACTS THE BIOMECHANICAL PERFORMANCE OF
UPPER EXTREMITY DURING A PRECISE TAPPING TASK
Trent Werner, Ka-Chun Siu, and Chun-Kai Huang, Department of Physical Therapy Education, 		
University of Nebraska Medical Center, Omaha, NE 68198
To complete motor tasks relies tremendously on visuomotor control, especially those taking
place remotely in space. Circadian rhythm is affected by spaceflight and could be a factor that
impacts coordination and dexterity. We investigated how circadian rhythm impacts the biomechanical
performance of the upper extremity during a precise tapping task. Five subjects performed a
computerized Fitts’ Law test at four designated times. The reaction time, the Fitts’ Law outcomes, and
muscle demands of interest were recorded. The preliminary outcomes demonstrated the tendencies of
prolonged reaction time, decreased index of difficulty, and the increased muscle demands of upper
trapezius across time of testing. The influences of circadian rhythm on biomechanical performance of
the upper extremity could impact the accuracy of motor tasks in space. Future studies with larger sample
sizes and investigation of other factors (such as gravity, age, etc) are warranted.

AERONAUTICS AND SPACE SCIENCE
SESSION B
UNL AIR AND SPACE RESEARCH TEAM – GAP SPANNER BOOM FOR NASA MICRO-G
NEXT
Allison Porter and Luke Monhollon, Department of Biological Systems Engineering; and Nathan
Borcyk, Brandon Jackson, Claire Ashley, and Carl Nelson, Department of Mechanical and 		
Materials Engineering, University of Nebraska–Lincoln, NE 68588
The NASA Asteroid Redirect Mission (ARM) seeks to investigate the little-understood rocky
celestial bodies dispersed throughout our solar system. Asteroids hold a wealth of information about
the evolution of our planetary neighborhood. The ARM includes extravehicular activities (EVA),
where specifically designed tools are needed to ensure success and safety of the mission. Currently,
the rendezvous of the Orion spacecraft with the Asteroid Redirect Vehicle (ARV) creates inherent,
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unavoidable gaps of safety tether points for material and personnel during the EVAs. As such, NASA has
proposed the Micro-g NExT challenge to design a device allowing passage across the gap between the
mission vehicles. The University of Nebraska Lincoln Air and Space Research team’s manually operated
boom simply extends and latches to the coupling device so the operator can safely get from the Orion
capsule to the ARV with a sufficient safety factor. This device successfully accomplishes the gap spanner
boom objectives set forth by NASA. The design was successfully tested in the Neutral Buoyancy
Laboratory at Johnson Space Center using full-scale space vehicle mockups.
DEVELOPMENT OF A DEPLOYABLE AND RETRACTABLE BOOM AND SOLAR PANEL
ARRAY FOR SUBORBITAL PLATFORMS
Amy Price, Department of Mechanical and Materials Engineering, University of Nebraska–		
Lincoln, NE 68588
Under the Undergraduate Student Instrument Project- Student Flight Research Opportunity
Grant, the University of Nebraska–Lincoln looks to further develop and streamline the mechanism for
a deployable boom and solar panel system started by NASA Langley Research Center. The goals of
this research are to develop a deployable and re-stowable boom for use in a sounding rocket allowing
for exposure of devices to the micro-gravity environment without the loss of hardware and to develop
a complementary subsystem which attaches to the boom, specifically a deployable and retractable solar
panel. To verify success, video and sensor readings of the mechanical systems will be taken while the
boom deploys and is re-stowed on a Terrier Improved Malamute sounding rocket. The development of
this mechanism will change suborbital research capabilities by increasing the safety and ease of recovery
of delicate hardware that needs to be deployed.
DESIGN, BUILD, AND FLY A MODEL AIRCRAFT
Nathan Giefer, Department of Math and Science; and William E. Spurgeon, Department of 		
Business and Applied Technology, Western Nebraska Community College, Scottsbluff, NE 		
69361
The goal of this project is to design, build, and fly a scale model airplane. This project included
various design elements and construction of a working model. The plane was built using balsa wood,
starting with the fuselage, tail, and then the wing. Along with learning the basic structure of airplanes,
the project gave me the opportunity to learn about the basic principles of flight and lift. The final product
will be a full flying remote controlled airplane.
INTRODUCTION TO ROBOTICS LAB DEVELOPMENT
Brock D. Leinweber, Department of Information Technology; and William E. Spurgeon, 			
Department of Business and Applied Technology, Western Nebraska Community College, 		
Scottsbluff, NE 69361
The goal of this project was to help develop an Introduction to Robotics course. We have worked
with SparkFun’s RedBot Inventor’s Kit and Makeblock’s mBot. The main differences between the
two are lack of wheel encoders on the mBot and lack of ultrasonic sensors for object avoidance on the
redBot, the redBot however, has bumpers to detect when something is hit. In addition to my experience
with both of these robots, I am working with a vexU, from our school’s Math and Science club. I
have been comparing the operation of all three robots, finding the various pros and cons of each. I am
developing user guides to assist future students in the Robotics class and the Math and Science club
activities.
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DEVELOPMENT AND TESTING OF A COMPUTATIONAL FLUID DYNAMIC MODEL
ONBOARD A HIGH POWERED ROCKET
Nathan Jensen, Brandon Warren, and Ben Bevans, Department of Mechanical and Materials 		
Engineering; and Michael Pieper, Department of Mathematics, University of Nebraska–Lincoln, 		
NE 68588
The purpose of this project is to create and test a computational model that, given a number of
inputs, continuously predicts the apogee of a rocket during flight. This task presents a number of unique
challenges, such as the calculation of the rocket’s coefficient of drag at various velocities, the integration
of the computational model into a small, powerful processor that can fit in a rocket’s payload, and the
data collection necessary to perform apogee prediction. A custom-built high power rocket will carry the
processor and sensors to a target apogee of 10,000 feet above ground level, continuously calculating
predicted apogee along the way. The results of these calculations will then be compared to measured
apogee, and the model will be refined. With this custom model, future Nebraska rocketry teams will
be given a greater understanding of fluid mechanics, as well as a powerful tool for evaluating rocket
designs.
DRILLING ROBOT FOR AIRCRAFT CONSTRUCTION
Alex Drozda, Kyle Stewart, Colton Bailey, Tory Weeder, and Carl Nelson, Department of 		
Mechanical and Materials Engineering, University of Nebraska–Lincoln, NE 68588
In an age of high speed automated production of bulk consumer goods, aircraft construction
remains a highly time-consuming, hands-on operation. While constructed in large sections, putting these
sections together to ensure an air-tight and structurally sound end product requires that each rivet hole
be drilled by hand. Airbus developed the Shopfloor Challenge for the 2016 International Conference
on Robotics and Automation (ICRA) in order to motivate development of automated solutions to
this hand-drilling requirement, and thus speed production of the roughly 7000 aircraft they have on
order. To accurately drill the required 245 holes in the allotted 60 minutes, a team of students from the
University of Nebraska–Lincoln implemented a linear Delta robot. This is a robot with three parallel
sliding joint axes, actuated by lead screws, enabling Cartesian motions in x, y, and z axes, along with
an end-effector containing a drilling solution and necessary position detecting instruments. This design
resulted in a robot which easily fulfilled size and weight parameters of the competition. Testing of the
robot in competition revealed some design deficiencies related to torque capacity, but overall the robot
architecture was an interesting solution to a challenging practical problem.
FINITE ELEMENT MODELING OF MARTIAN ROCK STRAINS DURING CORE AND
ABRASIVE DRILLING
Dylan McCoy, Department of Mathematics, Chadron State College, Chadron, NE 69337
Drilling into Martian rocks is no easy task. There are many variables that cause the process to
be very different from drilling on Earth. This makes it difficult to understand how to successfully drill
a wide variety of Martian rocks. There has been much study and work put into identifying the most
efficient bit to use for coring and abrasive drillings. The remaining problem is discerning the optimal
drilling speed, weight on bit, and percussive frequency for unique rock types and characteristics. To
better understand how specific rock types react to drilling techniques, a Finite Element Modeling
software is used to model stress and strain of rocks with identified characteristics under varied force
applications. Once optimal force applications are identified for specific rock characteristics, physical
testing can be preformed to determine the models effectiveness. If found to be effective, the model can
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be used to decide the best operational techniques to use during the 2020 Mars Rover mission. In addition
to being used to identify operational procedures, the model could also be used to find any bit changes
that may increase efficiency.
2017 SOLAR EXCLIPSE AND SPACE MATH INTEGRATION FOR EDUCATORS
Kelly Gomez Johnson and Neal Grandgenett, College of Education-Teacher Education, 			
University of Nebraska at Omaha, NE 68182
This poster presentation will depict how through a collaborative effort where we brought
NASA resources and content to Nebraska STEM teachers in order to increase student and teacher
involvement, interest, and awareness of authentic space connections to Nebraska K-12 state standards.
With restrictions on standards based instruction in schools, these resources offer authentic problem sets
around particular content indicators, using engaging and relevant scenarios. One focus of the project
continues to be to inform and educate teachers on safety and instructional ideas for the upcoming 2017
Total Solar Eclipse. In collaboration with community partnerships including the Omaha Astronomical
Society, the Nebraska Robotics Competition, Project HALON (High Altitude Learning Over Nebraska),
and the UNO Noyce Program, solar eclipse events have been organized throughout 2016-2017 and
include hands-on demonstrations, discovery activities and Space Math challenges aligned to the
Nebraska Math Standards. Our goal is to bring attention to these topics for teachers and to align
activities to course content so that it is a natural and appropriate connection within their curricula.
TEACHER TRAINING IN THE NASA GLOBE PROGRAM PROTOCOLS
Carol Englemann, Department of Biology; and Ashlee Dere, Department of Geography/Geology,
University of Nebraska at Omaha, NE 68182
Dr. Carol Engelmann, UNO’s Hubbard STEM Learning Instructor at Glacier Creek and Dr.
Ashlee Dere, UNO Assistant Professor of Geology, were awarded a Nebraska Space Grant TeacherTraining Mini-Grant. Teacher-training workshops were conducted on how to implement protocols
from NASA‘s Global Learning and Observation to Benefit the Environment (GLOBE) Program.
NASA GLOBE is an international citizen science and education program that encourages teachers and
students to participate in data collection and the scientific process while making observations of their
environment. The four workshops taught Atmosphere protocols to elementary teachers and Pedosphere
protocols to secondary teachers. To make the teacher training most effective, a process was designed for
teachers to borrow the necessary equipment to do GLOBE science with their students. The mini-grant
funded the purchase of GLOBE equipment for both the workshops as well as for teachers to use with
students at their own schools. Through our teacher-training workshops, approximately sixty teachers
have been trained to do science using the GLOBE equipment as well as the process for checking out
the necessary scientific equipment from the STEM Education Office at the Glacier Creek Preserve. The
student data is then entered on the GLOBE international web-site enabling scientists to use surface data
to ground truth NASA satellite data.
LIGHTS! ENERGY! NOISE! PHYSICAL SCIENCE FOR YOUNG MINDS
Jamie Damon, Casey England, and Aimee Glandt, Department of Education, Chadron State 		
College, Chadron, NE 69337
Future K-12 teachers have minimal experience teaching science. The Next Generation Science
Standards call for an increase in inquiry and experimentation in the classroom and teachers are not
trained to connect experimentation and hands on activities with ways of delivering content. In many
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instances elementary and middle grade teachers are uncomfortable with the idea of teaching science,
lacking confidence to develop activities and explain scientific principles. With the help of our NASA
grant we are given the opportunity as future educators to get exposure and gain confidence in teaching
STEM concepts. For students in the rural area we live in, there is a lack of science museums and other
hands on opportunities to explore STEM topics. At Chadron State College there is a program we have
named Science Saturdays. During these days a group of education and science students work together
to develop and carry out hands on learning activities for local students in grade levels from 3rd-8th.
With the program, Science Saturday’s, students are able to experience hands on science experiments
with the guidance and support from pre-service teachers in the education department at Chadron State
College. As future educators we have been able to put our lessons plans into practice, moving out of
the classroom and into a practical environment. As new science standards are put into place and as new
standardized testing for science is developed for future classrooms, it is important for future educators to
gain the confidence and experience to teach it. With the help of the NASA grant we have the privilege to
lead groups of students in inquiry based experiments, learning as much from the students as they learn
from us.
CONNECTING CLIMATE SCIENCE AND CHEMISTRY THROUGH CURRICULAR AND
CO-CURRICULAR ACTIVITIES
Ganesh Naik, Department of Chemistry, College of Saint Mary, Omaha, NE 68106
In this project we aim to educate our students by connecting existing scientific theories in
chemistry, biology and other disciplines with the science of climate change. At College of Saint Mary
we have developed an 18-credit hour academic minor in Environmental Sustainability and we are
currently working on integrating climate science modules in the chemistry and sustainability curriculum.
In addition, co-curricular activities and workshops using hands-on interactive tools, science experiments
and mobile app technology are being designed. We are also hosting a seminar series on campus by
bringing researchers from different areas of science and sustainability related topics, so that students
understand the complexity of climate change as an issue and its impact on human society and our
natural ecosystem. During Earth week, activities are planned to promote mantra of “Reduce, Reuse, and
Recycle” in the campus/local community.
STEM GRADUATES’ CAREER PERSISTENCE: EXAMINING COMMUNAL GOALS,
WORKPLACE EXPERIENCES, AND GENDER
Taylor Gehringer and Carey S. Ryan, Department of Psychology, University of Nebraska at 		
Omaha, NE 68182
Nationally, female STEM graduates drop out of STEM careers at a greater rate than their male
counterparts. Although some suggest women simply choose to leave STEM fields, our data from recent
STEM graduates (N= 235; recruited via alumni associations) suggest that workplace experiences,
particularly instances of incivility, interact with women’s tendency to endorse communal goals to deter
intentions to persist. In a path model, gender predicted communal and agentic goal orientations, which
led to greater organizational attractiveness, and then greater persistence in the organization and field.
Incivility also predicted lower organizational attractiveness, and this relationship was stronger among
those with greater communal goals. Further, qualitative responses suggest women might experience
greater amounts of indirect workplace incivility than do men (e.g., condescending behavior). Overall,
these results suggest that socialized communal gender roles might serve to highlight interpersonal
workplace experiences, such as incivility, that influence women’s persistence in STEM careers.
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LOCOMOTION LEARNING IN MODULAR SELF-RECONFIGURABLE ROBOTS: A
REINFORCEMENT LEARNING-BASED APPROACH
Ayan Dutta and Prithviraj Dasgupta, Department of Computer Science, University of Nebraska 		
at Omaha, NE 68182; and Carl Nelson, Department of Mechanical and Materials Engineering, 		
University of Nebraska–Lincoln, NE 68588
We study the problem of adaptive locomotion learning for modular self-reconfigurable robots
(MSRs). MSRs are mostly used in unknown and difficult-to-navigate environments where it can take
a completely new shape to accomplish the current task in hand. Therefore it is almost impossible to
develop the control sequences for all possible configurations with varying shape and size. The modules
have to learn and adapt their locomotion in dynamic time to be more robust in nature. In this project,
we propose a Q-learning based locomotion adaptation strategy which balances the exploration versus
exploitation in a more sophisticated fashion. We have applied our proposed strategy mainly on ModRED
modular robot within Webots simulator environment.
MULTI-ROBOT INFORMED PATH PLANNING UNDER COMMUNICATION
CONSTRAINTS
Brad Woosley and Raj Dasgupta, Department of Computer Science, University of Nebraska at 		
Omaha, NE 68182
Autonomous exploration using multiple robots is an important area of research with applications
to extraterrestrial exploration. The use of robots to explore environments can reduce the dangers to
human explorers in unstructured environments, such as after a disaster or on extraterrestrial planetary
surfaces. In these scenarios, the environment is unknown or only coarsely known beforehand, and there
are no pre-existing communications infrastructure to use. We propose an algorithm that balances the
goals of communicating collected samples back to a base station, collecting samples from areas of the
environment which are less known, and spending as little energy to do this. Our proposed algorithm
uses Gaussian Processes to model communications and distribution of information in the environment.
Points are selected from the Gaussian Processes and selected for travel for the robot based on a utility
function that weights the three goals of the robot.
INFERRED PALEOCLIMATES FROM COSMOGENIC NUCLIDE EXPOSURE DATING AND
EQUILIBRIUM LINE ALTITUDE RECONSTRUCTIONS, WIND RIVER RANGE, WYOMING
Adam D. Neumann and Michael B. Leite, Department of Physical and Life Sciences, Chadron 		
State College, Chadron, NE 69337; and Lee B. Corbett and Paul R. Bierman, Department of 		
Geology and Rubenstein School of the Environment and Natural Resources, University of 		
Vermont, Burlington, VT 05405
Wyoming’s Wind River Range is host to the most complete record of latest Pleistocene and
Holocene Rocky Mountain glacial moraine units. Here, we use cosmogenic nuclide 10Be analysis from
boulder samples to estimate the ages of previous relatively dated till units in the upper Dinwoody
Canyon. Cosmogenic nuclide samples verify the timing of these units, but also include boulders from
local talus that do not represent the timing of the moraines. Probability distribution functions indicate
that 10Be ages for 4 Gannett Peak formation samples cluster at 300 yr and 8 Temple Lake formation
samples cluster at 11,950 yr. These are interpreted as the maximum ages of ice recession. The Holocene
moraines in the study exhibit reworking during subsequent glacial advances as evident by a wide range
of exposure ages and spatial distribution of the sampled boulders. The equilibrium line altitude (ELA)
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is the theoretical altitude at which a glacier’s accumulation zone meets its ablation zone and can be
estimated based on the location of glacial moraines. We calculate ELAs from glacier reconstruction tools
in ArcScene using the accumulation area balance ratio method. Reconstructed steady state ELA’s from
the Temple Lake (11,500-12,800 yr) and the Gannett Peak (150-750 yr) Formations indicate a gradual
rise in ELA over time from 3530 ±8m to 3632 ±6m, respectively. The calculated single year ELA for
2015 is 3742 ±6m, signifying a drastic change in the rate of glacial recession since the deposition of
the Gannett Peak Formation. Numeric dating and paleoclimate reconstructions suggest that Wind River
moraines may be correlated with the timing of Younger Dryas and Little Ice Age climate events.
ROLE OF HYDROPONIC SUPPORT MEDIA IN THE EPIDEMIOLOGY OF PYTHIUM ROOT
ROT OF LETTUCE
Karen Saavedra and Phyllis Higley, Department of Biology, College of Saint Mary, Omaha, NE 		
68106
Pythium is a soil-borne pathogen that causes seedling damping off, root rot, and stunting of
plants. Pythium is an oomycete that produces flagellated zoospores that disperse in water. Although
infestations can be limited in soil-based cropping systems due to limited dispersal by water, Pythium
infection and dispersal in hydroponic systems is a significant concern. Various support media, such as
clay balls, perlite, and coconut husk, are commonly used in hydroponic systems. Pythium inocula can
harbor in the hydroponic support media and infect new seedlings. The purpose of this research is to
determine the ability of Pythium to survive on support media after a period of drying. Seven types of
hydroponic support media were inoculated with Pythium irregulare, allowed to dry down for varying
periods of time, and then put into optimal growing conditions. Determination and extent of Pythium
growth was monitored over several weeks. Pythium survived best on vermiculite and clay balls and
worst on peat moss. Comparisons between the multiple substrates will be presented. This research was
supported by NASA Nebraska.
ASSESSMENT OF MEDIA FOR PYTHIUM IRREGULARE INOCULUM PRODUCTION
Shiloh Carroll and Phyllis Higley, Department of Biology, College of Saint Mary, Omaha, NE 		
68106
Hydroponics is a method of growing plants in liquid nutrient solution rather than soil.
Hydroponic plant culture may be used on the International Space Station (ISS) to produce fresh
food. A concern with hydroponics is the potential for root rot diseases, specifically those caused by
Pythium species. There are many species of Pythium with a wide host range. Pythium produces, and
can disseminate by, mycelia, oospores, sporangia, and zoospores. Zoospores are motile and therefore
are of great concern in hydroponic culture. To study the ecology of Pythium it is necessary to be able
to produce standardized inocula. The purpose of this study was to develop methodology to produce
Pythium inocula of discrete type (mycelia, oospore, sporangia, or zoospores). Following an established
protocol for inoculum production of P. aphanidermatum we assessed the media for usefulness in
producing inocula of P. irregulare. The culture methods were effective in generating mycelia and
sporangia but not oospores or zoospores. This research was funded by NASA Nebraska.
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THE EFFECTS OF GRAPHENE FAMILY NANOMATERIALS ON ZEBRAFISH EMBRYO
DEVELOPMENT
Peyton VanWinkle, Department of Biochemistry, Hastings College, Hastings, NE 68901
Graphene is essentially a one-atom-thick honeycomb-structured sheet of carbon. This compound has
a large variety of potential technological uses in structures as carbon nanotubes and nanoplatelets, and
in composite materials such as graphene oxide. This compound is known for its structural strength,
and electrical conductivity. As its usage expands farther into the public industry, it may enter the
environment, where it could do damage to both wildlife and human populations if not properly
addressed or understood. This experiment seeks to examine the effects of graphene family nanomaterials
(GFNs) on vertebrate embryo development, by observing their teratogenic effects on zebrafish embryos.
Zebrafish eggs will be exposed to GFNs at concentrations of 10, 50, 100, 500, and 1000 mg/L until
hatching, with development being recorded through microscopy at regular intervals.
AQUAPONICS
Brittney Adams and Nate Bickford, Department of Biology, University of Nebraska at Kearney, 		
NE 68849
Hydroponics, aquaculture and aquaponics are farming practices that fall into both modern and
ancient cultivating practices. Modern hydroponic agriculture uses industrial fertilizers to achieve the
needed level of each essential element. Due to nutrient loading of the water there is always a need to
add fresh water. The largest problem that aquaculture faces is the nutrient-rich waste water created from
fish waste. Aquaponics is the combination of hydroponics and aquaculture. It uses fish held in tanks
in combination with produce. The water from the tanks is filtered through media that house bacteria.
The bacteria break down fish waste to nitrate and nitrite which is then transported via water to plants.
Aquaponics has clean and chemical free qualities. This means that it can be safely used to create a
natural and sustainable food source. This project used waste products such as discarded 250 gallon
chemical containers to build an aquaponic systems.
EFFECTS OF SEASONAL WEATHER CONDITIONS ON SOILS OF THE SANTEE
RESERVATION
Lorraine Smith and Elizabeth Brandt, Department of Science / Math, Nebraska Indian 			
Community College, Niobrara, NE 68760
The purpose of this research project is to monitor soil conditions on our respective reservations
and through changing weather, determine if soils change. Knowing how to monitor one’s environment is
crucial in determining the safety for human habitation. This research project will be looking at changes
in soil during the different seasons (weather data). We will take soil samples from six areas on each
reservation and bring them into our science labs and readings will be taken weekly from them. These
samples will be our control samples. We will then take weekly samples from each of the six sample
spots in our respective reservations and test for pH, radon and temperature at 6” depth; from there
samples will be brought into science lab to test for nitrates and a variety of other soil tests to compare
to our control samples. The data will be collected from September 2016 to March 2017. In this time,
through analyzing the soil data we will see if any changes in the soil have occurred. We will then take
our weather station data and see if there are any correlations to the changes in weather (seasons) and
changes in soil.
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AERONAUTICS AND SPACE SCIENCE
POSTER SESSION
UNIVERSITY OF NEBRASKA–LINCOLN DESIGN/BUILD/FLY
Jacob Quint, Department of Mechanical and Materials Engineering, University of Nebraska–		
Lincoln, NE 68588
The American Institute of Aeronautics and Astronautics’ Design/Build/Fly competition is an
opportunity for student teams to design, manufacture, and fly an unmanned, electric powered, radio
controlled aircraft which can best meet a mission profile that is new and unique each year. The goal is
to build a well-balanced aircraft that takes advantage of affordable manufacturing requirements and
high vehicle performance. This year’s mission is to design an aircraft for minimal transport size inside
of a tube. The plane must be made of one piece that must transform into flight capable position using
mechanical mechanisms and joints. The plane will undergo drop tests inside of the tube. Scoring is
based on speed, empty plane weight, tube weight, endurance, tube dimensions, and number of payloads
carried (standard hockey pucks).
UNIVERSITY OF NEBRASKA–LINCOLN ROBOTICS MINING COMPETITION TEAM
2016/2017
Tyler Bienhoff, Department of Mechanical and Materials Engineering, University of Nebraska–		
Lincoln, NE 68588
The objective of the NASA Robotic Mining Competition is to design and build a mining robot
that can traverse a treacherous Martian simulated terrain, mine Martian sand and ice simulant, and
deposit the materials into a collection bin. Divided into subgroups, students from all majors work
together to engineer a 100-pound machine. Months are spent brainstorming and prototyping different
ideas before the robot is assembled and the electronics are wired to precisely control each movement.
The software team is tasked with allowing the robot to be remotely controlled from another room with
limited communication, so the robot must use and process data from various onboard sensors in realtime to make decisions on where to move and what tasks must be completed. Furthermore, weeks of
testing are needed to refine the implementation and to ensure everything is ready for the competition or a
real-world deployment.
AUTONOMOUS NAVIGATION AND INTERACTION WITH UNMANNED AERIAL
VEHICLES
Nick Johs, Daric Teske, and Elliot Sandfort, Department of Computer Science and Engineering, 		
University of Nebraska–Lincoln, NE 68588
The 2017-2018 UNL Aerospace Club UAV Design Team is a new team focused on furthering
the field of autonomous computing by competing in the International Aerial Robotics Competition. We
will build an unmanned aerial vehicle (UAV) that detects objects and performs automatic path planning
and navigation. The drone must be able to autonomously navigate a 10 by 10 meter grid, detect small
externally controlled ground robots with random behavior, and guide the robots to one side of the grid
through making physical contact with the robots. The drone must perform all these actions without any
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human influence, operating solely from preprogrammed routines. Object recognition is done through
image processing of a live video stream. The UAV uses an array of ultrasonic sensors, cameras, inertial
measurement units, and altimeters to calculate its position, as well as the positions of the robots.
EXTENSION OF INTERPLANETARY OVERLAY NETWORKING SOFTWARE
Jared Soundy and Byrav Ramamurthy, Department of Computer Science, University of 			
Nebraska–Lincoln, NE 68588
As humanity continues to expand into space there is an increased need for reliable networking,
both to support and enhance current and future endeavors. However, current Internet protocols are illsuited to deal with the challenges of space. The main reasons are the long delay in signal propagation
due to the vast distances involved and the lack of a continuous end-to-end connection. To facilitate
delay-tolerant networking Bundle Protocol and Licklider Transmission Protocol have been developed.
These have been implemented in ION (Interplanetary Overlay Network) software, which conforms to
the specific constraints of satellites, such as limited processing power. Our research focuses on extending
the current routing functionality of ION.
LEARNING OPTIONS FROM SIMPLE TO COMPLEX OBSTACLE PATTERNS ACROSS
ENVIRONMENTS FOR EFFICIENT ROBOT PATH PLANNING
Olimpiya Saha and Raj Dasgupta, Department of Computer Science, University of Nebraska at 		
Omaha, NE 68182
Extra-terrestrial navigation and path planning have been areas of substantial interest for NASA’s
extra-terrestrial rovers. Towards rover autonomy, improved path planning techniques are required for
navigating the rover in an extra-terrestrial environment without requiring human intervention. We
consider the problem of robot path planning in an environment where the obstacle details are initially
unknown, but the robot can reuse relevant knowledge about navigating around obstacles learned from
its own, or other rovers’ previous experiences. We will describe our research on a new algorithm
that enables a robot to navigate accurately by dynamically learning new environmental features and
corresponding maneuvers through combining its currently perceived sensor data with past experiences
using a machine learning technique. We have conducted several experiments with simulated and
physical robots and found that our algorithm takes only a fraction of the time as compared to a recent,
sampling-based path planner to solve the same navigation problems.
THE PHYSICAL MECHANISMS LEADING TO MICROSTRUCTURE FORMATION ON
METALLIC SURFACES FUNCTIONALIZED BY FEMTOSECOND LASER SURFACE
PROCESSING AT LOW FLUENCES
William “Connor” Thomas, Department of Electrical and Computer Engineering, University of 		
Nebraska–Lincoln, NE 68588
It has been shown previously that micron-sized pyramidal structures blanketed with oxide
nanoparticles form when metallic materials are irradiated with femtosecond laser pulses near the
ablation threshold. Here, we apply Maxwell’s equations in a Finite Element Methods (FEM) simulation
to observe the diffraction pattern of electric fields incident on the microstructure. The transmitted
field values are inserted into empirically derived material removal equations that explain the energy
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deposition processes. Nanoparticle Covered Pyramid (NC-Pyramid) morphology on nickel is
predicted by the simulations and captured by sequential height profiling with a laser scanning confocal
microscope. This method is useful for predicting morphology of Femtosecond Laser Surface Processed
(FLSP) metals in the spallation and coulomb explosion regimes where electric field “hot spots” strongly
influence the micro-/nanostructure formation. Outside of this regime, boiling and vaporization effects
dominate the more chaotic morphology and the electric field plays a lesser role.
IMPRINT STUDY OF THE FEMTOSECOND LASER INTRODUCED SURFACE
Yingxiao Song, Department of Mechanical and Materials Engineering, University of Nebraska–		
Lincoln, NE 68588
Femtosecond laser surface processing (FLSP) can create surfaces with many desirable properties,
such as improved wettability, heat transfer, and drag reduction. The morphology of the FLSP surface
is one critical factor to its extraordinary performance, especially the wetting property. Reproducing
the FSLP-produced surface is a challenge for researchers seeking to create large-scale areas. In this
research, a model has been established to investigate the effect of the mounds topology, which is defined
by the roughness and period between the self-organized structures. The results shows the roughnessto-period ratio has the most important influence on the imprinting quality. What is more, by conducting
experiments, “negative” surface of the FLSP has been produced by stamping method, Tungsten
Carbide and Al were selected to be the die and blank separately. The “negative” surface shows a superhydrophobic property as the original FLSP surface after modification.
FORMATION MECHANISMS OF FUNCTIONALIZED SURFACE STRUCTURES ON Ni60Nb40
BY ULTRAFAST LASER PROCESSING
Edwin Peng, Department of Mechanical and Materials Engineering, University of Nebraska–		
Lincoln, NE 68588
Femtosecond laser surface processing (FLSP) is a technique used to functionalize surfaces,
imparting specialized properties such as increased broadband optical absorption or superhydrophilicity/
superhydrophobicity. In this study, two types of surface structures, below (BSG) and above surface
growth (ASG) mounds, were formed by FLSP on amorphous and polycrystalline Ni60Nb40 with 2
different grain sizes (100 nm and 2 μm). Cross sectional imaging of these mounds revealed thermal
evidence of the unique formation processes for each class of FLSP structure. BSG mounds formed on
all three substrates using identical laser parameters had similar surface morphology. The microstructures
in the mounds were unaltered compared with the pre-FLSP substrate, suggesting they formed by
preferential valley ablation (PVA). ASG mounds had similar morphology when formed on the
polycrystalline Ni60Nb40 substrates. However, the ASG mounds had significantly wider diameter and
higher peak-to-valley heights when the substrate was amorphous Ni60Nb40. Hydrodynamic melting was
primarily responsible for ASG mound formation. On amorphous Ni60Nb40 substrates, the ASG mounds
are most likely larger due to lower thermal diffusivity. The grain size does not appear to be a factor in
morphology of either type of surface structures.
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SOFTWARE-BASED TEACHING OF BIOMECHANICS TO ENGAGE UNDERGRADUATE
STUDENTS
Angel Gonzalez and Sidney Baudendistel, Department of Health, Physical Education, and 		
Recreation; and Amelia Lanier and Kota Takahashi, Department of Biomechanics; and Neal 		
Grandgenett, Department of Teacher Education, University of Nebraska at Omaha, NE 68182
The purpose of this study is to determine whether software-based training can improve student
learning outcomes in an undergraduate Biomechanics class. An existing biomechanics course was
redesigned by integrating software-based training to compliment the lecture portion of the course. To
evaluate student learning outcomes, students completed a questionnaire before and after the semester.
We hypothesize that student learning outcomes will be improved with the addition of software based
training. The addition of software-based training, will improve students’ technical skills and enable them
to seek career-paths in healthcare or aerospace related fields.
COLLEGE OF SAINT MARY ELEMENTARY SCIENCE OUTREACH PROGRAM:
BUILDING ON THE PAST TO BETTER THE FUTURE
Niki Sansburn and Nicki Larson, Department of Biology, College of Saint Mary, Omaha, NE 		
68106
The College of Saint Mary Elementary Science Outreach Program (CSM-ESOP) was started
in 2011 to provide various hands-on science activities to local elementary (K-5) students. Today, the
program is an evolving student-driven and faculty-managed project which uses CSM students as
volunteers to conduct activities for the elementary classrooms. Activities provided correspond with
Nebraska State Curriculum Standards and provide a way to engage students in all areas of science. Since
the start of the program there has been significant growth in the number of students and classrooms
serviced and in the number of CSM student volunteers. The focus this year is to expand on the strong
foundation of the program by adding new STEM-related activities and also by expanding the program’s
service area to include schools with fewer resources. The ultimate goal of the CSM Elementary Science
Outreach Project is to engage children and provide them with learning opportunities.
USING GIS FOR HABITAT COMPARISONS: A CASE STUDY WITH NORTHERN
GOSHAWKS
Marilyn Wright and Nate Bickford, Department of Biology; and Paul Burger and H. Jason 		
Combs, Department of Geography, University of Nebraska at Kearney, NE 68849; and Risto 		
Tornberg, Department of Biology, University of Oulu, Finland, 90570
GIS has become an increasingly popular tool for wildlife biologists, especially for use in habitat
characterization and analysis. The use of remote sensing data and GIS gives the biologist the ability
to analyze large patches of habitat far more quickly than the use of field analysis alone. Additionally,
habitat consensus maps created in GIS programs can be utilized in modeling to predict the impacts of
threats such as habitat degradation and climate change on a broader scale. We used northern goshawks
as a model species. Northern goshawks are important top-tier avian predators, and are often used to
monitor forest health, however, research suggests that goshawk populations may be at risk for decline.
We created a consensus map identifying optimal, sub-optimal, and marginal habitat for northern
goshawks, and then compared this habitat map to one created by NASA DEVELOP for the Lewis and
Clark National Forest, Montana.
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USES OF CREIGHTON UNIVERSITY’S ROBOTIC TELESCOPE
Mason Rhodes and Jack Gabel, Department of Physics, Creighton University, Omaha, NE 68178
This presentation will provide a general overview of Creighton University’s new robotic
telescope and its many uses. With the installation of a robotic telescope, there comes with it several
opportunities for observational astronomy research and activities. Being able to control the telescope
from a web-based program allows use of this telescope to extend from the community to the national
level. Aside from the local colleges who can use this for astronomy labs, the plan is to work alongside
high schools in Omaha to get students more interested in astronomy and scientific research in general
at a younger age. This would include acting as a mentor to a group of students as they perform their
own study using the telescope. Currently, we are working on writing a lab manual for the astronomy
courses that gives instructions on how to use the telescope and provides labs that involve techniques of
astronomical observation. We are also designing a web-based interface for the telescope that can be used
to request time on the telescope, provide information on the telescope, and eventually store interesting
images taken by the telescope.
UNIVERSITY OF NEBRASKA–LINCOLN RADIO TELESCOPE ARRAY PROJECT 2017,
AUTOMATED TRACKING MOUNTS
Nicole Benker, Department of Physics and Astronomy, University of Nebraska–Lincoln, NE 		
68588
The purpose of this project, funded by a NASA Nebraska Spacegrant fellowship, is to construct
a radio telescope array at Behlen Astronomical Observatory in Mead, NE. This project involves
designing and constructing automated tracking mounts for the radio dishes to allow for long exposure
radio data collection. I, with the help of UNL machine shop staff, created and refined designs for these
tracking mounts on a small budget, to be driven by Arduino microprocessors, so that interested amateur
astronomers can recreate our results. At this time we have designs and a small number of parts, and are
acquiring materials for construction in the coming months. Work on this project will continue after the
fellowship ends.
INVESTIGATION OF BROAD ABSORPTION LINE QUASARS WITH SLOAN DIGITAL SKY
SURVEY
Sean Lindgren and Jack Gabel, Department of Physics, Creighton University, Omaha, NE 68178
We present an investigation of a large sample of Broad absorption line (BAL) quasars (QSO)
from the Sloan Digital Sky Survey (SDSS) Data Release 5 (DR5). Properties of the BALs, such as
absorption equivalent width, outflow velocities, and depth of BAL, are obtained from Gibson et al.
2009. We perform correlation analysis on these data to test the predictions made by the radiation driven,
accretion disk streamline model of Murray et al. 1995. We find the CIV BAL maximum velocity and the
continuum luminosity are correlated, consistent with radiation driven models. The mean max velocity
of CIV is higher in low ionization BALs (LoBALs), than highly ionized BALs (HiBALS), suggesting
an orientation effect consistent with the Murray et al model. Finally, we find that HiBALs greatly
outnumber LoBALs in the general BAL population, supporting prediction of Murray et al. that HiBALs
have a greater global covering factor than LoBALs.
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THE IMPACT OF VISUAL-SPATIAL DISCORDANCE ON THE CHANGES OF UPPER
EXTREMITY DURING A PRECISE TAPPING TASK
Jonathan Hautzinger, Department of Computer Science; and Trent Werner, Ka-Chun Siu, and 		
Chun-Kai Huang, Department of Physical Therapy Education, University of Nebraska Medical 		
Center, Omaha, NE 68198
The reliance of a well-adapted visuomotor control to complete space duties at the International
Space Station is very important. Given that the sensory reweighting process is gravity dependent, the
faster accommodation to a varied motor task is a desired capability for astronauts to acquire and sustain
in space. This study investigated five healthy young subjects to complete a precision tapping task under
a visual-spatial conflict situation. A mobile application presented the visual-spatial discordance by
rotating the scene in five orientations (i.e. 0°, 45°, 90°, 135°, and 180°). The subjects’ performance was
quantified by comparing the outcomes from the Fitts’ Law test, and the hand kinematics in the frontal
plane. The preliminary outcomes demonstrated an increased index of difficulty, and an increased hand
acceleration/frequency along the moving axis with an increase of the visual-spatial discordance. A future
study is warranted to examine how gravity impacts the visuomotor control.
LOCOMOTION ON DYNAMICALLY ADAPTIVE TERRAIN
Nikolaos Papachatzis, Travis Vanderheyden, and Kota Takahashi, Department of Biomechanics, 		
University of Nebraska at Omaha, NE 68182; and Jacob Bloomberg, Neuroscience Laboratories,
NASA-Johnson Space Center, Houston, TX 77058
Terrestrial and extraterrestrial locomotion requires the navigation over uneven terrains.
These types of terrains affect individual’s biomechanical mechanisms such as, step length and width,
mechanical work requirements, muscle synergies etc. The investigation of how these biomechanical
mechanisms are influenced by the different types of uneven terrains is critical. This project encompasses
the design of a Variable Surface Treadmill (VST) that comprised of hundreds of individually
programmable, weight supporting actuators and is expected to generate different terrestrial and
extraterrestrial surface patterns that will make walking and running more challenging. We are currently
collecting preliminary data to investigate the feasibility of this treadmill design. The outcome of
this study could be broadly applicable to enhance our understanding of the mechanisms of human
locomotion on terrestrial and extraterrestrial surfaces and provide astronauts an additional exercise
methodology for maintaining muscular strength and power, as well as for balance control during and
following space travel.
AUGMENTING HUMAN MUSCLE PERFORMANCE THROUGH ADDED FOOT STIFFNESS
Samuel Ray and Kota Takahashi, Department of Biomechanics, University of Nebraska at 		
Omaha, NE 68182
In human walking, the relationship between foot and ankle structure and function is not fully
known. The foot and toe structures seem to dissipate energy while the ankle generates force through
the plantarflexor muscles. Increasing foot stiffness through added carbon fiber insoles has been shown
to increase force output and decrease contraction velocity of the ankle plantarflexor muscles. This shift
in the muscular force-velocity operating range may be beneficial in fast walking. During fast walking,
muscle fascicles contract at high velocities and low force output. We predict that added foot stiffness
can reduce the metabolic cost of fast walking by reducing muscle contraction velocity to a more
favorable range. This research has potential applications in assisting impaired locomotion, whether from
adaptation to altered gravity environments, heavy load carriage, or from musculoskeletal disorders.
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DEVELOPMENT OF A MOBILE MOTION CAPTURE (MO2CATM) SYSTEM FOR FUTURE
SPACE EXPLORATION
Melissa T. Parks, Jung H. Chien, and Ka-Chun Siu, Department of Physical Therapy Education, 		
University of Nebraska Medical Center, Omaha, NE 68198
State-of-the-art 3D motion analysis systems are expensive and space consuming. The ISS,
therefore, is deprived of this technology, which is important for prevention and treatment of many
disorders. In this study, a motion analysis platform, MO2CATM, was built to automatically produce
kinematic data from mobile devices to examine human biomechanics. Eighteen healthy young adults
were recruited for this pilot study to walk on a treadmill at three walking speeds: preferred, fast, and
slow. Two video recording systems were used: Qualisys 3D (100Hz) and iPhone (60Hz). Downsampled 30Hz video was analyzed to simulate another common mobile capturing device, the Android.
Spatiotemporal gait parameters and their variability were measured. Variability was calculated by
the coefficient of variance. Paired t-tests investigated the effects of each system. With no statistical
significance in all but one comparison, the MO2CATM could feasibly allow for accurate real-time tracking
of biomechanics during long duration spaceflight within confined spaces.
THE INFLUENCE OF VIRTUAL REALITY ON MULTI-TASK GAIT
Molly Schieber and Sara Myers, Department of Biomechanics, University of Nebraska at 			
Omaha, NE 68182
Astronauts suffer consequences because of time spent in space, including sensorimotor
disruption and gait dysfunction post flight. Predictions of which astronauts will be the most affected
have been unsuccessful and this is thought to be from the large inter-subject variability in adaptive
capability. When walking on a treadmill, the modality used to determine gait dysfunction in astronauts,
important visual motion patterns at the eye that are vital for spatial orientation and navigation are
absent unless provided by a virtual reality system. Context-dependent visual stimulation via a virtual
reality system during gait training has been shown to have a positive influence via facilitation of
acquiring novel movement dynamics or a negative influence in individuals who rely on vision, causing
an interference and hindered movement dynamics. Knowledge of an individual’s susceptibility to
visual cues when performing another task during gait could improve our understanding towards interindividual variability in adaptive performance.
EFFECTS OF ENVIRONMENTAL TEMPERATURE ON APPETITE REGULATING
HORMONES
Robert Shute and Dustin Slivka, School of Health, Physical Education, and Recreation, 			
University of Nebraska at Omaha, NE 68182
Muscle atrophy is a major concern in astronauts during spaceflight. An effective nutrition
and exercise intervention is key in counteracting muscle atrophy. Environmental temperature has an
effect on metabolic rate and may influence appetite in humans. The effect of temperature on appetite
regulating hormones after exposure to different environmental temperatures has yet to be established in
humans. Eleven recreationally trained male participants were exposed to a cold (7 °C), hot (33 °C), or
room temperature (20 °C) environmental temperature for 3 h. Blood draws were taken pre- and posttemperature exposure for the analysis of select appetite regulating hormones. VO2 was sampled during
each hour for analysis of energy expenditure and substrate utilization. Understanding the effect that
temperature may have on appetite may lead to recommendations on how to stimulate appetite and thus
help combat the severe muscle atrophy associated with spaceflight.
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IMPACT OF LOCAL HEATING AND COOLING ON SKELETAL MUSCLE MYOGENIC AND
PROTEOLLITIC TRANSCRIPTIONAL RESPONSE
Roksana Zak, Dustin Slivka, Brent Hassenstab, Landon Zuehlke, Matthew Heesch, Robert 		
Shute, Terence Laursen, and Taylor La Salle, School of Health, Physical Education, and 			
Recreation, University of Nebraska at Omaha, NE 68182
One of the major physiological problems associated with space travel is skeletal muscle atrophy
and loss of functionality associated with it. Maintenance of skeletal muscle depends upon the balance
of dynamic myogenic and proteolytic processes to determine the overall muscle protein. The primary
objective of this project was to investigate the novel use of temperature intervention to treat and prevent
skeletal muscle atrophy. Recreationally trained males (n = 12) completed 4 sets of 8-12 repetitions of
unilateral leg press and leg extension while heating one leg, and cooling the other. Muscle biopsies were
taken from the vastus lateralis of each leg pre- and 4 h post-exercise and analyzed for gene expression
associated with myogenesis and proteolysis. The results suggest an impaired muscle growth response
with local cold application compared to local heat application.
RESPONSES OF APPETITE AND APPETITE REGULATING HORMONES TO ACUTE
ALTITUDE EXPOSURE
Morgan Busboom, Robert Shute, Roksana Zak, Rebecca Cuthbert, Christina Angeli, M. Brooks 		
Coleman, Caleb Ross, and Dustin Slivka, School of Health, Physical Education, and Recreation, 		
University of Nebraska at Omaha, NE 68182
Understanding how nutrition is affected during exposure to a hypoxic environment is important
to counteract some physiological maladaptations associated with spaceflight, such as a decline in body
mass. Many factors may contribute to reductions in body mass during hypoxic exposures, including
appetite, exercise, altered intestinal function, and overall disruption of energy balance, resulting in
changes to both fat mass and muscle mass. However, it is unknown whether the loss of appetite occurs
with hypoxia alone or if other conditions (exercise, temperature, food availability, etc.) inherent to field
environments are the major factors. Therefore, further monitoring in a controlled laboratory environment
is needed to understand these mechanisms. Understanding how extreme environments affect appetite
may aid in finding the necessary countermeasures to combat inadequate energy intake and nutritional
factors associated with skeletal muscle atrophy during spaceflight.
EVALUATION OF OXIDATION TECHNIQUES ON HUMIDITY SENSITIVITY OF SINGLEWALLED CARBON NANOTUBES
Dominic Nguyen, Department of Chemical and Biomolecular Engineering, University of 			
Nebraska–Lincoln, NE 68588; and Beomseok Kim, Entry Systems and Technology Division, 		
and M. Meyyapan, Department of Exploration Technology, NASA Ames Research Center, 		
Moffet Field, CA 94035
As-received purified single-walled carbon nanotubes (SWCNTs) were oxidized using two
different techniques, reflux with concentrated nitric acid (HNO3) and sonication with a concentrated
nitric and sulfuric acid mixture, for different durations. Fourier transform infrared spectroscopy was
employed to characterize each SWCNT sample. The pure and chemically modified SWCNTs were
then simply casted on an interdigitated electrode (IDE) to fabricate a nanosensor and the resistance was
measured during relative humidity (RH) cycles at room temperature. The effect of the type and relative
amount of functional groups introduced onto the SWCNTs on sensor response time and recovery
time was demonstrated. It was found that oxidized SWCNTs were significantly more sensitive than
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unmodified SWCNTs and sonicating SWCNTs for 12 hours under the acidic mixture could achieve
comparable sensor response to refluxing SWCNTs for 7 days under HNO3. Numerous trials were
conducted to determine the variation and reproducibility of the SWCNTs as humidity sensors.
THE MAGNAPORTHE ORYZAI RSR1 GENE REGULATES FUNGAL ANTIOXIDATION AND
IS ESSENTIAL FOR HOST ROS NEUTRALIZATION DURING RICE CELL INVASION
Lauren Segal and Richard A. Wilson, Department of Plant Pathology, University of Nebraska–		
Lincoln, NE 68583
Magnaporthe oryzae is the causal agent of rice blast disease. Tolerating oxidative stress by
neutralizing the host reactive oxygen species (ROS) burst is key to the intracellular survival and
proliferation of M. oryzae in rice cells. Thus, understanding how fungal antioxidation genes are
controlled during infection might shed new light on the early fungal-plant interaction. In this study, we
sought to identify additional components of the M. oryzae oxidative defense pathway that are under
the control of the glucose-6-phosphate (G6P) sensing trehalose-6-phosphate synthase 1 (Tps1) protein.
Here, we report the functional characterization of a new regulator of Tps1-dependent antioxidation gene
expression, RSR1. Δrsr1 mutant strains were altered for antioxidation gene expression, increased for
radial growth under oxidative stress conditions, and reduced for pathogenicity compared to wild type.
Δrsr1 mutant strains formed functional appressoria on rice leaf surfaces but were unable to proliferate
in planta or overcome host ROS bursts, likely due to misregulated antioxidation gene expression. Taken
together, this work adds new signaling components to the Tps1-dependent antioxidation pathway and
enhances our understanding of the crucial importance of fungal redox homeostasis to the plant infection
process.
ANTIOXIDANT CAPACITY OF CURCUMIN AND RESVERATROL
Katherine Brake, Department of Biology, College of Saint Mary, Omaha, NE 68106
We hypothesize that phytochemicals (curcumin and resveratrol) and their combinations
formulated in suitable biodegradable polymers via hydrogen bonding will enhance their solution release
and solid state stability, which can be translated into higher antioxidant potential. We are determining the
antioxidant capacity of curcumin and resveratrol by Electron Transfer assays, specifically FRAP (ferric
reducing antioxidant power). Assays are validated and antioxidant activities of individual phytochemical
and their combinations at various concentrations will be determined using UV-Vis Spectrophotometer.
The research will be valuable to NASA as astronauts undergo space travel resulting in higher exposure
to radiation and generation of higher amounts of free radicals. The research will potentially benefit
NASA scientists by providing safe and effective antioxidant biodegradable formulations.
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ANTHROPOLOGY
CAMPUS ARCHAEOLOGY AND 3D MODELING: PHOTOGRAMMETRIC AND LASER
SCANNING APPLICATIONS IN HISTORIC ARCHAEOLOGY
Cole Juckette, Aaron Pattee, and Effie Athanassopoulos, Department of Anthropology, University
of Nebraska–Lincoln, NE 68588-0368
This Presentation is an overview of current 3D modeling techniques used on a pilot project
examining the material artifacts recovered from the UNL city campus. The artifacts were recovered from
site 25LC86, a cistern located under the current student union, and are part of a collection representing
late nineteenth century Lincoln. The collection includes pottery, glassware, porcelain, metal, and
mechanical objects. Laser scanning and Photogrammetry are used to create highly accurate 3D models
of the artifacts for analysis, distribution and preservation. In many cases the more reflective artifacts
were resistant to the conventional methods of modeling so experimentation took place in order to
create useable models. Here we will review the uses and practicality of photogrammetry compared and
combined with laser scanning as a means of digital representation. Once a majority of the collection is
digitized, an online archive will be created incorporating other parts of the Campus Archaeology project.
3D SIMULATION OF ACOUSTICS IN ANCIENT MAYA ARCHITECTURE
Graham Goodwin and Heather Richards-Rissetto, Department of Anthropology, University of 		
Nebraska–Lincoln, NE 68588 -0368
		 Urban landscapes are often designed to intentionally invoke synesthetic experiences.
Senses were particularly important to cultures of Mesoamerica, especially the ancient Maya. Ancient
Maya architecture served not only as backdrops for ritual events, but also shaped the experiences of
participants and audience. Virtual reality (VR) environments are now enabling archaeologists to also
measure the acoustics of ancient spaces. We use GIS, 3D modeling, and VR to analyze acoustic in
the Acropolis at the ancient Maya city of Cópan. Together with archaeological, iconographic, and
epigraphic data, acoustic measures help us to (1) identify potential locations of ritual performance and
(2) determine the spatial placement of participants in these events.
THE EDUCATIONAL OPPORTUNITIES AND CONTENTIOUS DEBATES SURROUNDING
3D PRINTING OF SKELETAL REMAINS: A PEDAGOGICAL EXAMINATION
Maia Behrendt, Department of Anthropology, University of Nebraska–Lincoln, NE, 68588-0368
My research explores the uses of 3D technology, particularly 3D printing and its associated
software as a vehicle for increasing the opportunities for undergraduate university students to examine
skeletons of early hominins. 3D printing allows for the rare and highly curated skeletal remains of the
earliest hominins to be incorporated into the classroom by tangible exploration of high quality models.
An examination of technological and scientific pedagogy provides a wide spectrum of responses to the
increased uses of 3D printing in the classroom. While some critics perceive 3D printing as a distraction,
others view 3D printing as a revolutionary tool that helps students to better understand and conceptualize
human origins. Through a hands-on study of the processes of 3D printing, my research expands upon the
educational, ethical, and technological issues regularly encountered and negotiated by both academics
and students.
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CAMPUS ARCHAEOLOGY: MEDICAL HISTORIC BOTTLES
Erik Schulz, Department of Anthropology, University of Nebraska–Lincoln, NE 68588-0368
In 1997 a salvage excavation was done when the Lincoln City Union was being rebuilt. During
this excavation, many artifacts were found and currently research is continuing further. I am doing
research on the medicinal bottles on the collection. There are at least twelve different bottle brands in
the cistern, some of the bottles found include; Warner’s Safe Cure for Liver and Kidney problems, Lydia
Pinkham vegetable compound and a few local pharmacies including Roy’s Pharmacy located at 1014 P.
St. Lincoln, NE. With these bottles, I am considering the patterns of usage, location, pricing, what were
the contents and the intended remedy. This cistern dates to circa the 1880s to the 1920s. Who used it or
had access to this cistern is not yet clear, but based on maps we know a house on the corner most likely
contributed to the cisterns contents. My research uses many different methods from assessing size and
shape of the bottles to considering the city directories and newspapers to get historical information about
people, businesses, and more. The information is going to be put together in hopes to understand who
lived in the area, their class, and what sort of medical concerns they had during the period of the cistern.
ANCIENT ACTIONS AND MODERN METHODS: REGIONAL CONNECTIVITY IN CHACO
CANYON
Sean Field, Department of Anthropology, University of Nebraska–Lincoln, NE 68588-0368
Understanding the Ancestral Puebloans who occupied the Chaco Canyon region of modern day
New Mexico has always been bound to an understanding of the features they built; characterized by
large architectural complexes and extensive road networks. Archaeologically, many questions regarding
the interconnectivity and integration of this region remain uncertain. Through a culmination of modern
digital methodology and computational analyses - directed at a more specific investigation of the built
environment at Chaco – I explore possible correlations in economic behavior and the construction of
roadway features. These findings support the likelihood that Chaco was constructed through broad
regional planning, pursued on a localized scale. Topics and procedures regarding predictive GIS
modeling, historic aerial image photogrammetry, and NASA Earth Observations will be discussed.
PIRAINO ONE MUMMY; ANALYSIS OF MACROSCOPIC REMAINS
Ruth Grady, Department of Anthropology; and Karl Reinhard, School of Natural Resources; and 		
Gary Sullivan, Department of Animal Science, University of Nebraska–Lincoln, NE 68583-		
0962; and Dario Piombino-Mascali, Medical School Vilnius University.
Previous analysis of Piraino One mummy has found evidence of milkwort, grape, pine nuts, and
either bread or pasta. This mummy is from Piraino Mother Church in Sicily. Piraino One dates to the
late 18th to mid-19th century AD. One researcher believed that plum was also present. This needed to
be verified by further analysis. Animal tissue was found in the remains which appeared to be sausage
casing. Animal tissue is rarely found in human remains. Our analysis focused on these remains. We
verified that sausage casing was present. We could not support the identification of plum. All analysis
shows that Piraino One ate a diversity of medicinal preparations as well as a nutritive diet at the time of
death.
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HOW WERE FERTILITY AND MORTALITY IN CUSTER COUNTY (NE) HOMESTEADERS
IMPACTED BY EXTREME WEATHER EVENTS?
Megan L. Wilson and LuAnn Wandsnider, Department of Anthropology, University of 			
Nebraska–Lincoln, NE 68588-0368
Traditional populations, i.e., smaller groups not well incorporated in world economic systems,
may be heavily impacted by extreme weather events. Conversely, they may be differentially resilient,
accommodating events depending on the spatial scale, severity, and frequency of the event. Here, we
report on a preliminary demographic analysis of homesteading era families in Custer County, NE,
18801900 focusing especially on demographic responses to extreme weather events. Extreme weather
events, including hailstorms (summer 1884-1887) and droughts (1887-1893), affected crops and thus
also human populations during this time. The blizzards of 1873, 1880-1881, and 1888 also may have
affected fertility as well as mortality. Using a longitudinal demographic database under development, we
report on a population level analysis of the effects of these severe events, considering factors affecting
resiliency including time since settling, ethnicity, and economic status.
DIETARY SUFFICIENCY OR STARVATION? COPROLITE ANALYSIS OF A KOREAN WAR
POW
Brianna Haberyan and Karl J. Reinhard, School of Natural Resources, University of Nebraska–		
Lincoln, NE 68583-0962
We present our analysis of microbotanical and macrobotanical remains of the gut contents
(coprolite) from the mummy of an American prisoner of war from the Korean Conflict. Microscopic
remains reveal a high fiber diet. The macroscopic remains are consistent, overall, with kimchi. Pollen
analysis suggests that tea was consumed made with blossoms of a species of Prunus. Macrobotanical
remains consisted of leaf and stem fiber and seeds from wild sesame, Perilla frutescens and mustard
(Brassica sp.). There still exist challenges to seed identification. Although the P. frutescens image and
description presented by the USDA Agricultural Resource Service is consistent with the seeds found in
the coprolite, specimens ordered from a seed warehouse are inconsistent. In general morphology, the
yellow seeds from the coprolite are consistent with mustard. However, modern yellow mustard seeds
from a seed warehouse are much larger than the coprolite seeds. The coprolite matrix is composed of
dark brown material that appears to be inert. We suggest that the insert component is derived from a
preservative/consolidant that was applied to the corpse at some time. This preservative/consolidant
caused even microscopic materials to adhere to each other. This complicated pollen analysis. Finally,
the rehydrated coprolite produced a distinct fish smell.
OBJECT ANALYSIS AND RESEARCH METHODS: TURKANA APRON FROM THE
NEBRASKA STATE MUSEUM ANTHROPOLOGY COLLECTION
Amy Neumann, Department of Anthropology, University of Nebraska–Lincoln, NE 68588-0368
Object analysis is an essential part of museum collections management. The Turkana apron
examined in this paper was donated by Luella Buros to the University of Nebraska State Museum
ethnographic collection in 1990. Extensive analysis of the apron and its cultural context had not
previously been conducted. The apron, also called a loincloth, was worn by a woman from the Turkana
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tribe of Northwestern Kenya before it was bought by Buros in the United States. The analysis method
used in this paper is based on the Fleming model which begins by considering five topics of assessment:
material, construction, design, history, and function. The analysis continues by examining the object
through the cultural system it was used in and how it could be interpreted for museum audiences. This
analysis is followed by an in-depth look into my research process, problems encountered, and how I
came to understand the apron from various perspectives.
AN ANTHROPOLOGICAL PERSPECTIVE OF AN EARLY 20TH CENTURY
PHOTOARCHIVE OF A VISIT TO POMPEII
Rebecca Salem, Department of Anthropology, University of Nebraska–Lincoln, NE 68588-0368
		 Due to the cataclysmic eruption of Mount Vesuvius in 69 CE that covered the city in ash and
the subsequent archaeological excavations nearly two thousand years later, this ancient city has become
one of the most researched and studied archaeological sites in the world. Pompeii has also become one
of the most visited sites in the world as tourists wish to experience walking down an ancient street or
seeing the many frescos that decorate the walls in situ. Tourism at Pompeii began as early as the 18th
century just following the early excavations at the site. In the early 20th century, Ian Campbell’s mother,
an English native visited Pompeii and a series of photographs that has ended up at the University of
Nebraska – Lincoln memorializes her journey throughout the city. This paper considers the multiple
approaches that can be applied to examining the photo-archive from an anthropological perspective,
from the digital mapping of the photographs with GIS to an anthropological understanding of tourism
and the desire to photograph not only the location but the individual on their journey.
COLORING THE EARTH: CULTURE AND COLOR IN THE ANDES AND INDIA
Kami Ahrens, Department of Anthropology, University of Nebraska–Lincoln, NE 68588-0368
In an era dominated by synthetic dyes, color and coloring have become artificial, specialized
processes segregated from the life of the average American. However, dyeing was and still remains
in some regions an arduous task that requires intimate knowledge of the environment and resource
management. This project will investigate these practices through a geographic overview of natural
dyes that incorporates case studies to examine specific colors and regions. The use of different fibers
for different climates will be incorporated into the paper. The goal of this study is to better understand
human uses of natural resources for purposes other than food and to examine how this interaction
with the environment influenced and was influenced by cultural development. The paper will compare
sources of colors in the Andean Highlands with those in India based on available ethnographic and
historical data. This will illuminate the degree to which a common relationship was shared between
varying cultures and their environments to recreate colors of the natural world. However, due to the
breadth of this topic, this study will only provide a cursory overview of select cultures, chosen for
contrasting settings and cultures.
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ECONOMIC PRESSURES AND CULTURAL TRANSFORMATION AS SEEN THROUGH
WAYUU TEXTILES
Lauren Vagts, Department of Anthropology, University of Nebraska–Lincoln, NE 68588-0368
In recent years, traditional weaving methods have undergone significant changes affecting
the daily life and cultural construct of the Wayúu people of the Guajira Peninsula located in the
northernmost point of South America. Wayúu textile practices are discussed in their full cultural context
and how traditional weaving techniques, materials, and the like are represented within their cultural
structure. The practice of weaving and textile production is considered to be the identity of a Wayúu
woman as a rite of passage, provides the majority of a monetary income for Wayúu families, has
multipurpose functions included in technology and through symbolism, serves a role in the division
of sexual labor, and exercises ecological elements. Ultimately, this paper will discuss the traditional
elements of weaving by Wayúu artisans of the Guajira Peninsula of Colombia along with modern
transformations of conventional practices under present-day economic and social pressures of local and
global markets.
JOB SATISIFACTION WITHIN HIGHER EDUCATION: ARE EMPLOYEES FEELING THE
LOVE?
Theresa Haarberg, Department of Anthropology, University of Nebraska–Lincoln, NE 68588-		
0368
Human Resources (HR) Offices throughout the higher education sector must identify ways to
retain staff. Recruiting and hiring can be costly to an organization and the time spent training a new hire
can detract from the true mission of an institution. Therefore in order to eliminate unnecessary turnover,
is it imperative that HR Offices assess the factors that impact job satisfaction within the higher education
industry. This qualitative study uses the phenomenological approach to explore how staff members
employed at a large four-year public university in the mid-west view their job satisfaction. Participants
in this study are staff members that have been employed for at least two years with the institution.
Semi-structured interviews will be conducted with 10 - 15 individuals recruited from the campus Human
Resources Office. Their current level of job satisfaction is presented in conjunction with a description of
the factors that impact their job satisfaction.

APPLIED SCIENCE AND TECHNOLOGY
HOLLAND COMPUTING CENTER: EXPANDED RESOURCES FOR COLLABORATIVE
NEBRASKA SCIENCE
David R. Swanson, Holland Computing Center, University of Nebraska–Lincoln, NE 68588
The Holland Computing Center (HCC) at the University of Nebraska (NU) provides advanced
computational resources for data intensive science to Nebraska scientists and students statewide in
various ways. Access to HCC resources has previously been primarily via a traditional login shell
utilizing a command line interface (CLI). Recently, HCC has developed a window-based application
named “HCCGo” which augments the CLI with a lightweight recommendation system. Lessons learned
to date from initial HCCGo users will be discussed. New options for access to the Open Science Grid
will be discussed as time allows.
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DROP-IN WORKSHOP WITH HOLLAND COMPUTING CENTER RESOURCES
David R. Swanson, Holland Computing Center, University of Nebraska–Lincoln NE 68588
This is a hands-on, open format workshop open to all. Come experience some of the
computational tools available through the Holland Computing Center. Participants may bring their own
electronic devices for use with windows-based applications. For additional information contact Dr.
David Swanson at the Holland Computing Center.
A COLORIMETRIC SENSOR ARRAY FOR THE IDENTIFICATION AND QUANTIFICATION
OF ANALYTES
Rachel M. Lukowicz, Michael Kangas, Adreanna Ernest, Anais Quossi, Armando Pliego 			
and Andrea E. Holmes, Department of Chemistry, Doane University, Crete, NE 68333
Colorimetric spot tests usually contain one sensor, are easy to use, and inexpensive. The
limitation of these spot tests is the lack of specificity, thus leading to false positives and negatives. We
have developed a colorimetric chemical array that utilizes a variety of different sensors to uniquely
identify analytes, with very few false positives or negatives. Previous work in the laboratory has
demonstrated the ability to correctly identify the concentrations of organic and inorganic acid and bases
with a <80% accuracy on a solid nanoporous support systems.
Current work in the laboratory has been focused on screening over 130 potential sensors with 24
different analytes to determine which combination of sensors is most effective for each class of analytes.
This has been achieved by scanning the 96 well plate liquid array with a desktop scanner, digital camera,
or smartphone. Red green blue (RGB) were extracted through the image, and values were analyzed
through principal component analysis (PCA), heat maps, linear discriminant analysis (LDA) loadings,
and image correlations to determine efficacy.
Furthermore, we have developed a customized software application, available on both iOS and
Android platforms, that is able to extract the RGB values and analyze colorimetric changes to identify
unknown substances. Now, our technology has become portable and easy to use for field deployment in
tactical areas. Results using this application technology will be presented.
This research is funded by National Institute for General Medical Science (NIGMS)
(5P20GM103427), a component of the National Institutes of Health (NIH).
USING THE COLORIMETRIC SENSOR NINHYDRIN TO DETECT ROOT EXUDATES IN
MAIZE
Truc Doan, Tu Doan, Michael Kangas, Christina Wilson, Rachel Lukowicz, AdreAnna 			
Ernest, Andrea E. Holmes, Erin Doyle and Tessa Durham Brooks, Department of Biology 		
and Chemistry, Doane University, NE 68333
A non-destructive detection assay was developed to observe and localize the production of
exudates in the root architecture of maize seedlings throughout its early development. Exudates are
a chemically diverse array of inorganic acids, amino acids, proteins, sugars, and other metabolites
secreted by roots. Exudates provide a unique chemical signature that can vary from plant to plant,
across developmental stages, and in response to stress. Greater understanding of exudate composition
and localization to root structures during the plant lifespan will facilitate development of agricultural
innovations that target the rhizosphere. Building off previously developed detection methods, ninhydrin,
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a sensor commonly used to detect free amine groups, was inkjet-printed onto commercially available
tissue paper. The paper was then used to ‘blot’ the root to obtain an image of free amine-containing
exudates (such as amino acids) on the root surface by gently pressing the paper to the root. Finally, the
resulting image on the developed ninhydrin paper was overlaid with a root image to localize exudate
production to root structures. The planting, blotting, and imaging components of this novel method are
accessible, expanding opportunities to study exudates and their significance. Currently, image analysis
tools are being developed to increase the method throughput for larger studies. This novel method, once
fully developed, will provide a non-destructive way for determining how genetic and environmental
factors influence exudate production.
HIGH-PEFORMANCE COMPUTATIONAL CHEMISTRY AND NOVEL MATERIALS FOR
USE IN ENERGY CAPTURE, STORAGE, AND TRANSFER
Paul A. Karr, Department of Physical Science and Mathematics, Wayne State College, Wayne, 		
NE 68787
A new series of multi-modular donor–acceptor systems capable of exhibiting photoinduced
charge separation have been designed, synthesized, and characterized using various techniques.
In order to gain insight into the molecular structure, molecular orbital distribution, and molecular
orbital energies, the donor–acceptor systems have been theoretically studied with the B3LYP Density
Functional Theory (DFT) method combined with the 6-31G(d,p) split-valence polarized basis set.
All structures presented were optimized to a stationary point on the Born-Oppenheimer surface using
the Gaussian 09 (G09) software suite and the computing resources of The Holland Computing Center
(HCC) operated by the University of Nebraska. Computational studies of a recently published novel
multi-modular donor–acceptor system will be presented.
SELF-ASSEMBLY OF THE FULL-LENGTH AMYLOID Aβ42 PROTEIN IN DIMERS
Yuliang Zhang1,2, Mohtadin Hashemi1, Zhengjian Lv1, Yuri L. Lyubchenko1, 				
1
Department of Pharmaceutical Sciences, University of Nebraska Medical Center, 				
Omaha, NE 68198-6025. 2Biology and Biotechnology Division, Physical and Life 			
Sciences Directorate, Lawrence Livermore National Laboratory, Livermore, CA 94550
The self-assembly of amyloidogenic proteins is related to several neurodegenerative diseases.
According to the amyloid hypothesis, self-assembly of Amyloid β (Aβ) peptides into aggregates,
and specifically into soluble oligomers, in the brain is the early onset of Alzheimer’s disease (AD).
While intensive efforts have been made to understand this process, the mechanism of how disordered
monomers assemble into aggregates remains elusive. Due to the transient nature of Aβ oligomers, they
are not amenable to traditional experimental studies. Computational simulations, notably molecular
dynamics (MD) simulations, enable us to examine the dynamics of the aggregation process, and to
delineate the conformational transition from monomers to dimers. We have conducted long-time MD
simulations to fully characterize the assembly of Aβ42 monomers into dimers. We were able to observe
the self-assembly process for the dimers. From this approach, an initial set of structures was obtained
and only those that could be real chosen for further characterization. This selection was achieved by
applying two levels of validation tests using novel approaches based on a comparison of simulated
pulling results with data from AFM pulling experiments1. Through this process, we, for the first time,
identified the most suitable dimer conformers. We found that Aβ42 dimers are stabilized primarily
by interactions within the central hydrophobic regions and the C-terminal region, with a contribution
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from local hydrogen bonding and without the formation of long β-structures; all contributing to the
dynamic behavior of the dimers. We hypothesize that the elevated dynamic property of the dimers
facilitates their interaction with other molecules and cellular membranes, thereby explaining their highly
neurotoxic effect. Another major discovery is that the Aβ42 dimer structure has no similarity with the
Aβ42 structure found in large fibrillar structures. We verified this conclusion through separate validation
tests in which fibrillar Aβ42 dimers were pulled and compared with experimental data. This finding is
of utmost importance as current drug discovery attempts for the potential drugs for Aβ42 oligomers are
based on the Aβ42 structure within highly ordered fibrils, an irrelevant structure for the highly toxic
oligomers, which in turn explains the rather modest progress in the AD drug discovery area. Overall,
our study provides a fundamental step toward elucidating the Aβ42 oligomer structures, the assembly
process of Aβ42 dimers and understanding the role of multiple interactions underlying the Aβ42 selfassembly process. Importantly, the developed validation approaches for MD simulations are not limited
to amyloid proteins, but can also be applied to other molecular systems.
References [1] Zhang, Y. & Lyubchenko, Y. L. (2014). The structure of misfolded
amyloidogenic dimers: computational analysis of force spectroscopy data. Biophysical journal 107,
2903-10.
Acknowledgments. We thank the Holland Computing Center (HCC), the Extreme Science and
Engineering Discovery Environment (XSEDE), the Texas Advanced Computing Center (TACC), and
the San Diego Supercomputer Center (SDSC). This work was supported by NIH grants GM096039 and
GM100156, NSF grant 1004094, and the PSCA14025P award for computer time on Anton at Pittsburgh
Supercomputing Center - all to YLL. MH was partially supported by Bukey Memorial Fellowship.
INCORPORATION OF NEW EXPERIMENTAL DATA IMPROVES PREDICTION OF TAL
EFFECTOR-TARGETS IN RICE DISEASE
Erin Keetle and Erin Doyle, Department of Biology, Doane University, Crete NE 68333
Rice is considered a staple food crop for much of the world. By 2030, rice production
must increase by 25% or more in order to feed the world’s growing population. The rice pathogen
Xanthomonas oryzae is responsible for bacterial leaf streak and blight resulting in 30-50% yield loss.
Xanthomonas infects plants using transcription activator-like (TAL) effector proteins as virulence
factors. TAL effectors injected into the plant bind to the host DNA, recruit transcription machinery,
and induce specific target genes for susceptibility or resistance. Each TAL effector contains a central
repeat domain of multiple nearly-identical 33-35 amino acid repeats. The repeats vary at residues 12
and 13, which are known as repeat variable diresidue (RVD). Each individual RVD specifies and binds
to a single binding site nucleotide in a predictable fashion. Knowledge of RVD-nucleotide binding
specificities allows for the prediction of TAL effector targets and construction of designer TAL effectors
(dTALEs) targeting specific sequences. Several tools, including TALENT 2.0, are available to predict
and rank candidate TAL effector targets in the host plant’s genome based on the RVD-nucleotide
specificity. However, current tools frequently rank invalid targets above experimentally verified targets.
We have updated TALENT 2.0 to include updated data for RVD-nucleotide binding and account for
identifiable elements of context such as neighboring bases and repeats that influence binding specificity.
These changes result in improved rankings for experimentally validated sites and lowered rankings for
falsely predicted targets. Accurate prediction of TAL effector targets will enable identification of TAL
effector target genes important for disease susceptibility or resistance and improved specificity and offtarget prediction for dTALEs used in genetic engineering.
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SNOR30 RELATED TO PLASTICITY OF ROOT GRAVITROPIC RESPONSE IN
A.THALIANA SEEDLINGS
Jenna Nieveen and Tessa Durham Brooks, Department of Biology, Doane University, Crete, 		
NE 68333
The ability of a plant to change its phenotype based on different environmental conditions, or
phenotypic plasticity, is crucial for plant development. Root gravitropism is the growth of plants in
response to gravity and has shown to be remarkably plastic in later stages of the response, possibly due
to the expression of a small nucleolar RNA, snoR30. The goal of this study was to identify variation in
growth of root tip angles of Arabidopsis thaliana seedlings over time to see if snoR30 is a factor in the
plasticity of the root gravitropic response. Wild-type and mutant seeds were classified into categories
of tiny or large and grown for 2 (large seeds) or 3 (tiny seeds) days. Variables of seedling age and
size have both shown to influence the behavior of the root and gravitropic response. Once out of the
growth chamber, plates were rotated 90 degrees and analyzed by capturing images from high-resolution
cameras. Using Image Processing Toolkit 7 on a virtual network computer, time course measurements
of root tip angles were extracted. Measurements of seedling root tip angles when snoR30 was expressed
were compared to root tip angles when snoR30 was not expressed. If no variation in growth of root tip
angles is seen when snoR30 is expressed, it can be concluded that snoR30 is involved in plasticity of
root gravitropism. Research on functions of snoR30 are limited, so these data could lead to new ideas
about the plasticity of plant development.
DEFENSE-RELATED GENE EXPRESSION IN RESPONSE TO BIOFILM FORMATION ON
THE ROOTS OF A. THALIANA
Riley Jones, Erin Doyle, and Tessa Durham Brooks, Department of Biology, Doane University, 		
Crete, NE 68333
A biofilm is an adherent group of microorganisms capable of adhering to organic or inorganic
surfaces. Specifically, pathogenic strains of Pseudomonas aeruginosa opportunistic bacteria are capable
of attaching to Arabidopsis roots and creating a biofilm that can cause plant mortality within 7 days of
inoculation. The goal of this study was to identify expression of genetic factors that contribute to defense
against these biofilms, and how pre-treating the host with inactivated bacteria can affect expression of
those genes.
A. thaliana roots were inoculated with P. aeruginosa and the genetic response of the roots was
analyzed. Arabidopsis seedlings were grown in agar for 5 days, given a control treatment or inactivated
bacterial treatment, and placed back into the growth chamber. After 2 more days the roots were removed,
inoculated with live bacteria, and frozen. Their RNA was then extracted, and defense-related gene
expression was recorded through RT-PCR.
Defense-related gene expression in roots pre-treated with avirulent bacteria before inoculation
with live bacteria was compared to expression in the inoculated samples that were not pre-treated.
If a difference in gene expression in vaccinated and non-vaccinated samples is evident, it can be
concluded that introducing an inactivated form of bacteria before live bacterial inoculation helps to raise
a defense against potential biofilms.
Funding: INBRE research grant P20 GM103427 from NIGMS, NIH
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BIOLOGICAL APPLICATIONS FOR NMR FINGERPRINTING – PREDICTING COLD
TOLERANCE IN MAIZE
Connor Long, Nate Meier, Billy Garver, Josiah Oyebefun, Alaetra Long, Macduff 				
Okuom, Nick Stolze, Jenna Nieveen, Tu Doan, Rhiann Swancutt, and Tessa Durham Brooks, 		
Department of Biology, Doane University, Crete, NE 68333
Expanding the duration of the growing season in maize is one way to improve yields. However,
early planting exposes seedlings to cold stress, which could compromise adult growth. Therefore,
mechanisms of cold tolerance are important potential targets for crop improvement. Identification of
early biomarkers that could reliably predict the impact of seedling cold stress on adult growth would
make it possible to more efficiently identify genetic factors that contribute to cold resistance. The
objective of this study was to determine the feasibility of seedling root exudate composition after
cold stress as a biomarker. Root exudate was collected from 3 day old seedlings of twelve Maize
genotypes in control and cold stress conditions. Seedlings were removed from their growth tubes and
transferred to a plot on Doane University’s campus. Weekly height measurements (cm) were taken for
each seedling, as was shoot and root biomass after the growing season had concluded. Root exudate
fingerprints were collected using a previously established technique from one cold tolerant (B73), one
cold susceptible (B97), and one canalized (CML103) genotypes using Nuclear Magnetic Resonance
(NMR) spectroscopy. Analysis methods for investigating differences in overall fingerprint composition
and relative concentrations of sugars and amino acids between genotype and condition are underway.

BIOLOGICAL AND MEDICAL SCIENCES
SESSION A

FLOWER VISITS BY PRAIRIE BUTTERFLIES: ACCORDING TO FLOWER ABUNDANCE
OR BUTTERFLY PREFERENCE?
Robert T. Wankmuller, Joseph S. O’Brien, and Theodore Burk, Department of Biology, 			
Creighton University, Omaha, Nebraska 68178
In conjunction with Pollard Transect butterfly surveys, we have collected data on flower visits by
butterflies at four eastern Nebraska tallgrass prairies in summers from 2002 to 2016. For example, we
have recorded 1,476 flower visits by Monarch butterflies, with 50.7% at Tall Thistle. But do butterflies
show behavioral preferences, or merely visit flowers according to their abundance? To explore this, in
the summer of 2016 we conducted flower surveys every three weeks from early June to late September
at Glacier Creek Preserve in Bennington, Nebraska. Along a 2 kilometer transect, we stopped every 10
meters and recorded on both sides of the transect, (1) the most abundant flower species along a 5-meter
strip perpendicular to the transect, and (2) any flower species intersecting a randomly chosen 1-meter
segment of that perpendicular strip. Overall for the season, White Clover was most abundant, followed
by Canada Goldenrod, Oxeye (False Sunflower), Common Milkweed, and Black-eyed Susan. The
most visited flowers by butterflies were White Clover, Tall Thistle, Ironweed, Canada Goldenrod, and
Rigid Goldenrod. Flower visits by the butterfly community as a whole were significantly correlated
with flower abundance (Spearman Rank Correlation, rs = 0.69, p = 0.01). However, for the two survey
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periods in which we observed the largest number of flower visits, there was no significant correlation
between flower abundance and flower visits (rs = 0.51, 0.20; p = 0.06, 0.20, respectively). While the
butterfly community as a whole visited flowers according to their abundance, flower visits by particular
butterfly species were not significantly correlated with overall flower abundance. For example, the
correlation between flower abundance and flower visits by Monarch butterflies was only 0.25 (p = 0.24).
REPRODUCTIVE BIOLOGY IN RUPPIA MARITIMA; POLLINATION PROCESSES AND
POST-POLLINATION DEVELOPMENT
Ana E. Wilden, Christie L. Dang, and Mackenzie L. Taylor, Department of Biology, Creighton 		
University, Omaha, NE 68178
Ruppia maritima is an aquatic angiosperm found in brackish environments worldwide. R.
maritima exhibits a unique form of pollination called hydrophily, in which pollen is released at the
surface of the water and travels in rafts to receptive stigmas. Hydrophily may have consequences for
reproductive development, but little is known about post-pollination development in hydrophilous
plants. The goal of the study was to investigate reproductive development of R. maritima. Pollen is
received by inflorescences at developmental stage 3; however, pollen did not germinate until stage 4.
Pollen germination first occurred within 5 minutes after pollination and the majority of pollen grains
germinated within 15 minutes. Pollen tubes first entered the ovule 45 minutes after pollination and
by 60 minutes after pollination most ovules had been entered. The mean length of the pollen tube
pathway was 268 ±46 µm, and the average pollen to ovule ration was 5872 ± 2079. Self-pollination
and fertilization were also investigated in R. maritima. Characterizing the reproductive development
of R. maritima will provide data for a comparative analysis of reproductive biology in water pollinated
plants. This will result in a better understanding of the consequences of the transition to hydrophily for
reproductive processes and structures.
REPRODUCTIVE DEVELOPMENT IN THE AQUATIC ANGIOSPERM STUCKENIA
PECTINATA
Christie L. Dang and Mackenzie L. Taylor, Department of Biology, Creighton University, 		
Omaha, NE 68178
In angiosperms, water-pollination (hydrophily) is an exceedingly rare pollination mechanism
that is thought to have evolved from wind-pollination (anemophily). Few studies have investigated the
progamic phase, the stage between pollination and fertilization, in water-pollinated species, despite
this phase being a crucial part of the reproductive process. The goal of this study was to investigate the
progamic phase and associated reproductive traits in the water-pollinated species Stuckenia pectinata.
Inflorescence development, timing of anther dehiscence and pollen reception, and natural pollen load
size were characterized. Pollen can be received when the inflorescence is out of its sheath, but stigmas
are still partially covered by tepals; however, pollen germination does not occur until tepals are reflexed.
Pollen loads are typically large, averaging approximately 70 pollen grains per flower. Findings in
Stuckenia will be compared to closely related water-pollinated species, providing a better understanding
of reproductive traits associated with hydrophily.
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IN VITRO CHARACTERISTICS OF COMMENSAL ESCHERICHIA COLI AND THEIR
ASSOCIATION WITH DISEASE PROGRESSION
Kari Heck, Hatem Kittana, Joao Carlos Gomes Neto, Rafael Segura, Abby Geis, Elizabeth 		
Cody and Amanda Ramer-Tait, Department of Food Science and Technology, 				
University of Nebraska–Lincoln, NE 68588
Inflammatory bowel diseases (IBDs) are chronic and relapsing intestinal inflammatory conditions
that include Crohn’s disease and ulcerative colitis. Several researchers have reported a significant
increase in the abundance of specific gut bacterial species during intestinal inflammation, especially
Escherichia coli, in a subset of Crohn’s disease patients. We sought to determine if different commensal
E. coli strains influence disease outcome during acute gastrointestinal inflammation. To that end, we
colonized C3H/HeN mice harboring a defined, benign gut microbiota known as the altered Schaedler
flora (ASF) that is devoid of any Escherichia species with one of four E. coli strains isolated from
healthy specific pathogen-free mice. Two of the isolates (SWW33 and CEC-1) significantly enhanced
the intestinal inflammation triggered by treatment with a subpathological dose of dextran sulfate sodium
(DSS). In contrast, two other commensal E. coli strains (CEC-7 and CEC-8) failed to exacerbate disease
severity in ASF mice following the DSS treatment. Disease development was found to be independent of
E. coli abundance in the gut as colonization levels for each E. coli strain were similar and did not change
significantly following DSS treatment. SWW33 and CEC-1 colonized mice produced higher levels of
the pro-inflammatory cytokines interleukin-6 (IL-6) and interferon gamma (IFN-gamma) following DSS
treatment as compared to ASF control mice or mice colonized with either CEC-7 or CEC-8.
Intestinal macrophages and epithelial cells are known to be major sources of IL-6 during inflammation.
To that end, we performed in vitro experiments to determine whether differential interactions between
the various commensal E. coli strains and intestinal epithelial cells and macrophages could, in part,
explain our in vivo observations. Specifically, we determined the ability of the four E. coli strains to
induce IL-6 production in bone marrow derived macrophages (BMDM) and an intestinal epithelial cell
line (Caco2 cells). The ability of the four E. coli strains to survive inside macrophages and to adhere
to and replicate in epithelial cells was also assessed. In vitro, all four E. coli strains failed to replicate
inside BMDMs and were cleared as early as 24 hours post-infection. BMDMs produced similar levels
of IL-6 after infection with each of the four E. coli strains, suggesting a minor role for macrophages in
the differential disease phenotype and IL-6 production that was observed in vivo. Assays with epithelial
cells revealed that E. coli SWW33 adhered to Caco2 cells at significantly higher levels compared to
other E. coli strains and elicited greater production of IL-1β, the primary regulator of IL-6 production.
Experiments to assess IL-6 production by epithelial cells are ongoing. Understanding the nature of
immune responses against various resident E. coli species during gut inflammation may enable us to
identify novel drug targets that could benefit a specific subgroup of IBD patients where resident E. coli
species contribute to disease onset.
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MODES OF CHOLESTEROL BINDING INFLUENCE THE INTERACTION OF SYRIAN
HAMSTER PRPc WITH THE PLASMA MEMBRANE
Chad Nieri, Department of Chemistry; and Jesse Woo, Department of Biology; and Patricia Soto,
Department of Physics, Creighton University, Omaha, Nebraska 68178
Prions are infectious agents responsible for transmissible spongiform encephalopathies, a fatal
neurodegenerative disease in mammals, including humans. Prions propagate biological information by
conversion of the non pathological version of the prion protein PrPc to the infectious isoform, PrPSc.
Normally, the cellular prion protein, PrPc, is GPI-anchored to the outer leaflet of the cell membrane.
There is evidence that this attachment occurs at membrane domains called lipid rafts, which are rich in
cholesterol. Furthermore, PrPSc propagation and associated infectivity have been linked to cholesterol
metabolism and homeostasis.Therefore, we conducted a structural bioinformatics study that suggested
the modes of binding of cholesterol molecules to the surface of the Syrian hamster PrPc affect the
interaction between PrPc and model plasma membranes.
FROM POINT MUTATIONS TO FIBRILLIZATION IN PRION PROTEINS: A
COMPARATIVE STUDY ACROSS MAMMALIAN SPECIES
Noah Yoshida, Department of Physics; and Anissa Zimmerman, Department of Biology, 			
Creighton University, Omaha, NE 68178
Prion proteins (PrPc ) are mammalian glycoproteins capable of self replication and propagation.
Under pathological conditions in the cell, the infectious isoform of the prion (PrPSc) causes fatal
transmissible spongiform encephalopathies (also known as prion diseases) in mammals, including
humans. The molecular factors that determine PrPc to PrPSc conversion are not well understood.
Previous studies have shown that some mammalian species develop the disease more easily than others
and that transfer between species is less efficient than transfer within species.The efficiency of prion
disease transmission across species is dependent on the target host, the species involved, and the cellular
environment, among other factors. The globularly-shaped C-terminal of PrPc displays well conserved
secondary structure across mammal species in spite of the presence of point mutations. Our focus
is understanding the extent of how PrPc primary sequence determines the misfolding pathways and
subsequent aggregation of PrPSc. This structural bioinformatics study examines the key differences in
PrPc primary sequence across a number of mammal species, as well as their propensity for misfolding
and fibrillization. Results from our investigation suggest that point mutations correlate with PrPc
to PrPSc conversion propensity and infectivity, and modulate the stability of prion protein derived
hexapeptide fibrils. We propose the mechanism for fibrillogenesis is PrPc primary sequence specific.
THE SYNERGISTIC ACTION OF TYPE 2 BOVINE VIRAL DIARRHEA VIRUS AND BOVINE
RESPIRATORY SYNCYTIAL VIRUS INHIBITION OF THE IFN-1 PATHWAY SIGNALING IN
BOVINE CELLS
Abdulrahman Alkheraif, Christina Topliff, Jay Reddy, and Clayton Kelling, School of
Veterinary Medicine and Biomedical Sciences, University of Nebraska–Lincoln, NE 68583
Bovine respiratory disease complex (BRDC) is a multi-factorial disorder involving co-infections
of viruses, bacteria and mycoplasma. BRDC causes great economic losses to the United States feedlot
industry. Bovine viral diarrhea virus (BVDV) induces immunosuppression in infected animals. BVDV
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Npro binds and degrades the transcription factor IRF-3, a central regulator of interferon production,
and effectively blocks IFN-1 expression in host cells. The severity of bovine respiratory syncytial virus
(BRSV) infection depends on the animal age and its immune status. Nonstructural proteins NS1/2 of
BRSV block activation of IRF-3. Concurrent infection with BVDV and BRSV in cattle causes more
severe respiratory tract disease compared to single infection with either virus alone.
This study investigates the effects of single and co-infection with type 2 BVDV (BVDV2) and/or BRSV
on the IFN-1 pathway signaling in bovine turbinate cells. In BVDV2-infected cells with or without
BRSV, IFN-1 inhibition was significantly greater than in cells infected with BRSV alone. Based on
real-time Q-RT-PCR assays, cells infected with BRSV or BVDV2 expressed similar and significantly
up-regulated mRNA levels of PKR and IRF-7 starting after 3 days post-infection (DPI) compared to
cells co-infected with BRSV and BVDV2. Cells infected with BRSV expressed significantly upregulated
mRNA levels of IRF-3 and IFN-β starting after 5 DPI, whereas BVDV2 abolished this upregulation in
BRSV/BVDV2 co-infected cells. No significant differences were observed in MAVS, TBK-1, NF-κB,
and PIN-1 mRNAs among the different treatment groups at all time points compared to
UI cells. The BRSV titer and RNA levels significantly increased in cells co-infected with
BRSV/BVDV2 compared to cells infected with BRSV alone, which were attributed to the synergistic
action of BVDV2 and BRSV inhibition of IFN-1. These data may contribute to the understanding of the
immunosuppressive effects of BVDV in the BRDC.
PRODUCTION AND DETECTION OF VAGO AND VIRUS INDUCED RNA-1 (VIR-1) IN
DROSOPHILA MELANOGASTER USING MONOSPECIFIC ANTISERA DURING NORA
VIRUS INFECTION
Wilfredo Lopez, Brad L. Ericson, Darby J. Carlson, and Kimberly A. Carlson, Department of 		
Biology, University of Nebraska at Kearney, NE 68849
Monospecific antisera production is used to detect and characterize proteins of interest for
functional annotation. In D. melanogaster, the genes Vago and virus induced RNA-1 (vir-1) are
implicated in innate immunity during Nora virus infection. However, the antiviral mechanism that
Vago is involved in is not fully understood and the role of vir-1 within this mechanism has not been
determined. Vago and vir-1 were produced from codon optimized synthetic genes were expressed for
monospecific antisera production. Western Blot analysis showed that the antisera reacted specifically
with Vago and vir-1. These same antisera were used to successfully detect Vago and vir-1 during Nora
virus and Drosophila C virus (DCV) infection in approximately thirty day old flies. DCV was used as
a control for Nora virus to determine if DCV could stimulate Vago and vir-1 production. To evaluate
detection of Vago, flies were aged over twenty-seven days and examined at three day intervals. Vago
antiserum was able to successfully detect Vago at all three day intervals in the twenty-seven-day time
span. In the time course experiment, monomeric Vago protein was detected in the early portion of the
trial, but subsequently was found only in oligomerized forms. These results indicate that Vago may
oligomerize throughout the course of Nora virus infection to become active and function in an unknown
antiviral mechanism. Ultimately, producing monospecific antisera for Vago and vir–1 proteins will
allow for continued work in determining these proteins antiviral mechanisms. The project described was
supported by grants from the National Center for Research Resources (5P20RR016469) and the National
Institute for General Medical Science (8P20GM103427), a component of the National Institutes of
Health.
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ROLE OF POLYAMINES IN PROGRESSION OF BREAST CANCER CELL PROLIFERATION
IN DIABETES
M. Jane Morwitzer and Surabhi Chandra, Department of Biology, University of Nebraska at 		
Kearney, NE 68849
Diabetes and cancer are comorbid conditions with a heavy toll on human life worldwide. Several
cancer subtypes (pancreatic, breast, liver, and colorectal) rapidly advance to higher stages and even
metastasize in presence of diabetes. Though high blood glucose levels have been considered a fuel for
growth of cancer cells, the pathways leading to this condition are still under investigation. Cellular
polyamines can modulate normal and cancer cell growth. Thus, we hypothesized that high glucose
stimulated polyamine production causes increased proliferation of breast cancer cells. Proliferation
studies were performed with varying concentrations of glucose (5mM-25mM) treatment on MCF7 (early stage) and MDA-MB-231 cells (advanced stage) breast cancer cells. Though there was a
significant increase in cell proliferation with HG (25mM) in both cell lines, MDA-MB-231 cells
showed this effect at 72hr compared to longer incubation time with MCF7 cells (96-120hr). We did not
observe any increase in arginase enzyme activity with HG treatment in both cell lines, and inhibitor
of arginase (2(S)-Amino-6boronohexanoic acid, ABH) did not prevent proliferation as well. However,
inhibitor of polyamine synthesis (difluoromethylornithine, DFMO, 5mM) significantly suppressed cell
proliferation with HG. Ornithine decarboxylase (ODC), the enzyme required for polyamine synthesis,
was also elevated with HG treatment but the levels were restored to normal glucose (5mM) conditions
upon treatment with DFMO. Our findings indicate that advanced stage breast cancer cells display robust
proliferation in hyperglycemic states compared to early stage breast cancer cells. Even though arginase
does not seem to be involved in this pathway, inhibition of downstream effectors, including ODC and
polyamines, show protection against proliferation.
TRANSLOCATION OF DOLUTEGRAVIR-PLGA-NANOPARTICLES AND DOLUTEGRAVIRCELLULOSE ACETATE PHTHALATE- NANOPARTICLES INTO HUMAN CELLS
Marisa Varghese and Annemarie Shibata, Department of Biology; and Subhra Mandal and 		
Christopher Destache, School of Pharmacy and Health Professions, Creighton University, 		
Omaha, NE 68178
Acquired immune deficiency syndrome (AIDS), caused by HIV infection, is responsible for an
estimated 34 million deaths so far, including 1.2 million in 2014 alone. Antiretroviral drugs acting before
integration of the virus with human DNA are being evaluated for pre-exposure prophylaxis (PrEP) of
HIV infections. Our collaborators have synthesized nanoparticles (NPs) using two types of polymers:
cellulose acetate phthalate (CAP) and poly(lactic-co-glycolic acid) (PLGA). CAP is a widely used low
cost pharmaceutical excipient that has been found to have potential use as a topical microbicide. PLGA
is a biodegradable polymer used to target nanoparticles to specific organs and cells, such as the brain. In
this study, both CAP and PLGA NPs are loaded with dolutegravir (DTG), an FDA-approved integrase
inhibitor, with high intrinsic membrane permeability. NPs were tagged with fluorescent rhodamine
in order to visualize delivery into cells. Delivery into human primary human peripheral blood cells
(PBMCs) was determined using flow cytometry with a LIVE/DEAD® counter stain. The PBMCs were
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then separated into their components with immunohistochemical staining. The uptake of the rhodamine
NPs in each PBMC component were once again measured with flow cytometry. Identifying the best
method of delivery of the drugs to human cells will allow for the development of targeted therapies.
Research reported in this publication was supported by the National Institute Of Allergy And
InfectiousDiseases of the National Institutes of Health under Award Number R15AI118550. The content
is solely the responsibility of the authors and does not necessarily represent the official views of the
National Institutes of Health.
INVESTIGATION OF DOLUTEGRAVIR-PLGA AND DOLUTEGRAVIR-CELLULOSE
ACETATE PHTHALATE-NANOPARTICLE TRANSLOCATION IN THERMOSENSITIVE
GEL MODALITIES USING IN VITRO AND IN VIVO MODEL SYSTEMS
Karl Khandalavala and Annemarie Shibata, Department of Biology; and Subhra Mandal and 		
Christopher Destache, School of Pharmacy and Health Professions, Creighton University, 		
Omaha, NE 68178
HIV continues to be one of the greatest challenges facing the global health community. 36
million people currently live with HIV and, in 2015; 2.1 million new infections were reported globally.
Pre-Exposure Prophylaxis prevents HIV infection by inhibiting viral entry, replication, or integration
at the primary site of pathogenic contraction. Failures in large Anti-retroviral (ARV) PrEP clinical
trials such as VOICE and FEM-PrEP indicate the current insufficiencies of PrEP for women in highrisk areas, such as sub-Saharan Africa. A combination of social and practical adherence barriers
undermines the efficacy of current methodologies by ARVs falling below protective drug concentrations.
Nanotechnology offers elongated drug release and enhances bioavailability of ARVs when encapsulated
in polymeric nanoparticles. Dolutegravir (DTG), a novel integrase inhibitor, was encapsulated in PLGA
and cellulose acetate phthalate (CAP) nanoparticles to examine their differential translocation and time
retained in HeLa cervical cells and VK2 vaginal epithelial cells. PLGA-DTG and CAP-DTG translocate
into both HeLa and VK2 cells in less than 30 minutes, and were retained for up to 7 days as examined by
live cell imaging and confocal fluorescence microscopy. Thermosensitive gel modalities were employed
for ease of application and showed measurable IR signals in vivo at a time duration of 7 days, indicating
no measureable modulation of nanoparticle retention in the vaginal environment. Together, these results
indicate the promise of gel-based nanoparticle fabrications to enhance drug retention, facilitate ease of
application, and to decrease the frequency and practical barriers to ARV PrEP, potentially surmounting
adherence barriers to improving the overall efficacy of PrEP to decrease global HIV infection.
Research reported in this publication was supported by the National Institute Of Allergy And
InfectiousDiseases of the National Institutes of Health under Award Number R15AI118550. The content
is solely the responsibility of the authors and does not necessarily represent the official views of the
National Institutes of Health.
BEHAVIORAL TESTS FOR ASSESSING LEARNING IN XENOPUS TROPICALIS
Bailey Hassman, Ellie Dorchuck, Kenneth L. Kramer, and Laura L. Bruce, Department of 		
Biology, and Department of Biomedical Sciences, Creighton University, Omaha, NE 68178
Learning to respond to particular stimuli with appropriate fear reactions is so crucial to survival
that the parts of the brain that control fear probably appeared very early in evolution. The goal of this
research project was to establish three behavioral tasks to assess fear behavior in tropical clawed frog,
Xenopus tropicalis, tadpoles as a basis for future studies of the roles of various genes in regulating fear
behaviors. Our protocols measured (1) chronic anxiety levels using “edge preference” and “bouncing
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ball” assays, (2) avoidance conditioning to test combined hippocampal and amygdalar learning, and
(3) cued fear conditioning and extinction to test amygdalar memory. The results of the chronic anxiety
tests showed that tadpoles have a natural edge preference, spending more time near the edge regardless
of the presence of a moving ball. The avoidance conditioning revealed that, although Xenopus tadpoles
prefer a blue compartment over red, they remained in the red compartment longer after a shock was
received in the blue compartment compared to control animals. Our third assay, cued fear conditioning
and extinction, used freezing as an index of fear. The tadpoles learned to associate a red light with a
shock and therefore exhibited a freezing response. They extinguished this behavior when the red light
was presented without a shock. Overall, our results showed that Xenopus tadpoles exhibited behavioral
responses similar to those observed in rodents and zebrafish.
OBSERVATIONS ON THE MATING BEHAVIOR OF ADULT HORSEHAIR WORMS
(PARAGORDIUS VARIUS)
Michael Barry and John Shea, Department of Biology, Creighton University, Omaha, NE 68178
Paragordius varius is parasitic species of worm, commonly known as the horsehair worm.
Eggs are laid in water and develop into larvae. These larvae infect a transport host where they encyst.
A terrestrial insect, usually a cricket, ingests these cysts, which develop into worms. When the worm
matures into adulthood it manipulates the cricket’s behavior such that it seeks out bodies of water.
When the cricket comes in contact with water the mature worm burrows out and swims in search of a
mate. It is currently unclear how adult worms locate each other. To study this, we performed a series of
trials to determine if these mate encounters occur randomly or non-randomly. We placed pairs of adult
worms (male-female, male-male or female-female) in opposite corners of a tank and recorded the time
to their first encounter. If adults encounter each other non-randomly then males and females should
encounter each other faster than same sex pairs. Data from 68 trials followed a trend of non-random
encounters and indicated that male worms were more active in the mate seeking process. Males also
initiated copulatory behavior. By establishing mating as non-random, a future set of trials will determine
if pheromone secretion is the mechanism through which the worms locate a mate. The long-term
significance of this study is that this knowledge can be used to develop treatments to disrupt the mating
of other parasites that are close relatives of the horsehair worms that live and mate in humans, such as
Ascaris lumbricoides, hookworm and whipworm.
EFFECTS OF LAND COVER (RESTORED PRAIRIE, SMOOTH BROME AND SOYBEAN)
ON PHYSICAL, CHEMICAL AND MICROBIAL PROPERTIES OF SOIL AT GLACIER
CREEK PRESERVE IN EASTERN NEBRASKA
Madison McCulloch and Mary Ann Vinton, Department of Biology, Creighton University, NE 		
68178
Tallgrass prairie used to cover 170 million acres of the United States, but today very little of this
ecosystem remains. Most tallgrass prairie has been lost due to land conversion to croplands because of
the highly fertile soil, and what little prairie remains can suffer from nonnative encroachment by species
like smooth brome. The present study investigates how soil physical, chemical and microbial properties
differ between a restored tallgrass prairie, smooth brome monoculture and soybean field on Glacier
Creek Preserve near Omaha, NE. Soil samples were collected along a transect that cut through all three
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conditions, and data on soil percent moisture, bulk density, carbon respiration, nitrogen mineralization
and microbial community via BIOLOG EcoPlate were collected. The smooth brome monoculture soil
had the highest percent moisture, bulk density, and carbon respiration, followed closely by the prairie
soil. The soybean field soil had the lowest percent moisture, bulk density, and carbon respiration. The
prairie soil had the most diverse microbial community metabolic profile and the highest level of activity,
while the soybean field had the least. Our results suggest that conversion of prairie to cropland in
addition to invasion of smooth brome can have significant effects on soil carbon and nitrogen pools as
well as on the diversity of the soil microbial community.
SYNTHESIS AND CHARACTERIZATION OF ANTINOCICEPTIVE PROPERTIES OF
NOVEL DERIVATIVES OF THE ACTIVE COMPOUND, INCARVILLATEINE, FROM THE
CHINESE HERB (INCARVILLATEINE SINESIS)
Alaini Priebe, Megan Hunke, and Surabhi Chandra, Department of Biology; and Mahesh 			
Pattabiraman, Department of Chemistry, University of Nebraska at Kearney, NE-68849
Commonly used pain medications, opioids and non-steroidal anti-inflammatory drugs
(NSAIDs) are highly efficacious for treating chronic pain and post-surgical pain, but are associated
with neurological and abdominal side effects. This has necessitated research for alternative pain
treatment strategies to investigate drugs with potent action but minimal side effects. Incarvillateine
(INCA), derived from the Chinese herb Incarvillea sinensis, has been widely used in traditional
medicine for treating rheumatism and pain. There are reports that though INCA binds to both opioid
and adenosine receptors, its primary analgesic action is through the adenosine receptors, thus having
minimal side effects on central nervous system. While INCA is a highly effective natural compound,
research on synthetic analogs of this compound has received less attention till date. We hypothesized
that INCA analogs show potent antinociceptive action, and their effect is mediated through adenosine
receptor action. Compounds were synthesized using novel cavitand-mediated photodimerization
(CMP) method, which utilizes a macromolecule (gamma cyclodextrin) to control the excited state
reactivity of photoactive compounds to yield target tetra-substituted cyclobutanes (dimers). The dimers
generated so far show positive response in suppressing formalin-induced acute pain in mice hind paw
while the monomers were ineffective. The antinociceptive effect of these analogs was observed in
the inflammatory phase suggesting a primary non-opioid mechanism for pain reduction. Our further
characterization and selection of INCA analogs (with predominant A3AR - adenosine receptor action)
will help us to generate a new class of antinociceptives with precise chemical modifications using CMP
methodology. The broad goal of this project is to provide a targeted low-cost approach towards synthesis
of novel analgesics with potent action, high efficiency, and minimal aftereffects.
INCREASED NEURONAL MIR124 AND AKT ACTIVATION IS ASSOCIATED WITH
MICROGLIAL INDUCED NEUROGENESIS
John Leong, Steven Yackley, and Annemarie Shibata, Department of Biology; and Nicholas 		
Mathy, Creighton University Medical School, Creighton University, Omaha, NE 68178
Microglia perform phagocytic and secretory functions during immune responses in the CNS.
They are able to differentiate into polarized states that range from neurotoxic inflammatory states to
anti-inflammatory neuroregenerative states. Microglial states are influenced by environmental signals.
In this study, we use our previously developed in vitro model system to investigate the neuroregeneative
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microglial responses stimulated by soluble signals released from damaged cortical neurons. This
system activates microglia grown on Transwell™ membranes suspended above mechanically damaged
or undamaged primary neuronal cultures. We have shown using immunofluorescent and western blot
analyses that microglia stimulated by damaged cortical neurons enhance neurogenesis. This enhanced
neurogenesis activates both the MAPK and AKT intracellular signaling pathway but only inhibition
of the AKT pathway specifically reduces neurogenesis. RTPCR analysis of microRNA expression
in neurons stimulated with activated microglia show that microglia responding to damaged neurons
significantly increased miRNA124 whose expression is known to enhance the AKT pathway. Take
together these results provide additional insight into the mechanism by which activated microglia
stimulate neurogenesis.
This project is supported by a Health Science Strategic Initiative Award (Creighton University).
INVESTIGATION OF STAT AND ROCK SIGNALING DURING MICROGLIAL AND
NEURONAL CROSSTALK
Steven V. Yackley, Charlton Myer, John Leong, and Annemarie Shibata, Department of Biology, 		
Creighton University, Omaha, NE 68178
Microglia, the resident immune phagocytic cells of the CNS, are known for their functional
polarity in response to different neuronal conditions. They are involved in the triggering of antiinflammatory or pro-inflammatory responses regulating either neurotrophic or neurotoxic events. Our
hypothesis states that activation of unique intracellular signaling pathways direct microglia polarity
in response to tramatic neuronal damage. In order for us to understand the intracellular pathways
associated with microglial polarity, we use an in vitro model system. In this system we induce
polarization of microglia in response to neuronal damage and compare the activation of intracellular
signaling pathways in those activated microglia to that of pro-inflammatory (M1), neurogenic (M2),
or homeostatic (M0) microglia. Immunoblotting, immunocytochemistry, and flow cytometry have
been used to analyze microglial polarity and intracellular pathway activation. An understanding of
how intracellular pathway activation in microglia responding to neuronal damage compares to known
pro-inflammatory (M1), neurogenic (M2), or homeostatic (M0) microglial intracellular signaling is
necessary to determine whether manipulation of these states allows for regulation of microglial polarity.
Immunoblot analysis suggests that STAT signaling is involved in neurogenic polarization of microglia
and neurogenesis of cortical neurons. STAT1 is activated in M1 ploarization of microglia. STAT6 is
upregulated in M2 polarization of microglia. STAT3 activation is time-dependent and observed in
both M1 and M2 polarization. STAT signaling in microglia stimulated by damaged neurons is under
investigation. Differentiation and polarization of microglia during crosstalk with neurons is likely to
involve regulation of the Rho-kinase (ROCK) pathway and is also under investigation.
This project is supported by a Health Science Strategic Initiative Award (Creighton University).
EFFECT OF POLISHING BUR FORCE AND RE-USE ON ZIRCONIA SURFACE
TOPOGRAPHY
Nicholas G. Fischer and Andrew Baruth, Department of Physics, Creighton University, Omaha, 		
NE 68178
Recently, zirconia has gained popularity in restorative dentistry due to its tooth-color, mechanical
properties, and chemical inertness. This increasing popularity has outpaced evidence-based research
surrounding its usage, leaving clinicians scant evidence to guide decisions. Limited information is
available on how to polish and finish zirconia surfaces following computer aided design/computer-aided
manufacturing (CAD/CAM). Specifically, a dearth of information exists on how differing application
70

forces and re-use of zirconia polishing systems affects zirconia topography. Zirconia topography is
integral to successful biological integration of implants and proper function of crowns. Therefore, the
purpose of this study was to determine the effect of differing, clinically relevant polishing application
forces and multiple usages of polishing burs on the surface topography of CAD/CAM zirconia.
One-hundred and twenty sintered zirconia discs were divided into groups for polishing at various
clinically relevant forces using a purpose-built fixture and two brands of polishing systems. Groups
were then subdivided to receive polishing at four re-use intervals (1 - 30) and three application forces
(1 – 11N), based on clinical practice. Surfaces were imaged with non-contact optical profilometry,
atomic force microscopy, and scanning electron microscopy (SEM). Combining these techniques
allows for multiple lateral resolutions to be examined. Polishing burs were examined optically and with
SEM. Quantitative measures of zirconia surfaces were compared with a one-way analysis of variance
and Tukey’s post hoc test (α=0.050). We show, for the first time, that application force and re-use of
polishing burs modulates zirconia surface characteristics in a product-dependent way. This represents an
important step toward developing robust protocols for zirconia polishing.
A NOVEL APPROACH TO METAGENOMIC ANALYSIS OF NEBRASKAN RIVERS AND
STREAMS
Max Hoeffel, Charles Brockhouse, and the Simulium Genome Consortium, Department of 		
Biology, Creighton University, Omaha, NE 68178
The analysis of environmental DNA (eDNA) is becoming a crucial tool in the understanding
and protection of natural systems. DNA sequences from lakes, soil, and ponds can be extracted and
sequenced with great success. Although, it is difficult to produce similar results in lotic habitats (rivers
and streams), because the environment is constantly “moving away”, preventing the build-up of easily
usable concentrations of eDNA. The Simulium Genomics Consortium has developed a novel technique
to gather eDNA from moving water using the gut contents of blackfly larvae. Blackfly larvae live in
lotic habitats, and use head-fans projections to filter feed. The larvae can collect both particulate and
dissolved organic material. By isolating and sequencing DNA from the stomach contents, an overview of
what lived in and near the stream is created. In this presentation, we present microbe sequences collected
from both Nebraskan and world-wide lotic habitats.

CHEMISTRY AND PHYSICS
CHEMISTRY

MOLECULAR MODELING OF MEMBRANE GLUCOSE TRANSPORTER (GLUT1) AS
TARGET FOR ANTICANCER DRUGS
Suliman Almahmoud, Department of Pharmaceutical Science, University of Nebraska Medical 		
Center, Omaha, NE 68198; and Haizhen A. Zhong, Department of Chemistry, University of 		
Nebraska at Omaha, NE 68182
Cancer cells utilize more glucose than normal cells because of the higher rate of glycolysis in
cancer cells, a phenomenon called “Warburg effect“. The glycolytic rate in cancer cells is mostly rise
to keep up the essential of energy for cancer cells, leading to an increase of glucose uptake in tumor for
cell growth. Glucose is absorbed through a trans-membrane transporter. It was noticed that glucose
membrane transporter is overexpressed in cancer cells. there are a number of subfamily of glucose
transporters (GLUT). There are two types of glucose membrane transporters (SGLT: sodium-dependent
glucose transporter, GLUT: facilitative glucose transporter). GLUTs (in particular GLUT1) were
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overexpressed in many tumors. Therefore, GLUT1 is considered as a target for anti-cancer drugs, and
inhibition of GLUT1 will be beneficial therapy to stop cancer cells growth. Selective ligand binding
toward GLUT1 rather than other subtypes of GLUTs will be helpful to identify GLUT1-selective ligands
and will help to identify residues that may be responsible for selectivity. We’ll report the selectivity
studies from molecular docking regarding the binding of ligands to four different subtypes of GLUTs.
These studies will provide guidelines to understand the pocket site of GLUT1 and generate structurally
different inhibitors of the GLUT1 via virtual screenings.
PURSUIT OF HETEROCYCLIC ANALOGS OF HISTIDINE VIA PALLADIUM-CATALYZED
CROSS COUPLING
Abby Anthony, Andrew Flint, and Allen A. Thomas, Department of Chemistry, University of 		
Nebraska at Kearney, NE 68849; and Claire Colas and Avner Schlessinger, Departments of 		
Pharmacology and Systems Therapeutics and Structural and Chemical Biology, Icahn School of 		
Medicine at Mount Sinai, New York, NY 10029
LAT1 is a membrane transporter protein highly expressed in the blood-brain barrier (BBB) as
well as in various types of cancer. LAT1 substrates have shown to have applications as targeted drug
delivery agents, potentially allowing pharmaceuticals to cross the BBB. Computer-simulated models
of the transporter binding site predict that heterocyclic analogs of L-histidine could potentially be
used as LAT1 substrates. To map out the structure-activity relationship (SAR) around L-histidine,
we explored various substitutions and replacements of the imidazole ring (e.g. pyrazole, pyridine).
Palladium-catalyzed cross coupling is a powerful synthetic method that has the potential to allow for a
wide scope of amino acid analogs to be prepared; however, few have reported use of this strategy for
making heterocyclic amino acids. Attempted synthesis of these compounds involved testing of various
palladium-catalyzed carbon-carbon bond forming reactions (e.g. Negishi, Suzuki, and Heck coupling).
The preparation of halogen-substituted heterocycles, and results for their cross coupling reactions will be
presented.
OPTIMIZATION OF ON-COLUMN ENTRAPMENT FOR HUMAN SERUM ALBUMIN
AND THE STUDY OF DRUG-PROTEIN BINDING BY HIGH PERFORMANCE AFFINITY
CHROMATOGRAPHY
Shiden Azaria, John Vargas-Badilla, and David S. Hage, Department of Chemistry, University of 		
Nebraska–Lincoln, NE 68588
High performance affinity chromatography (HPAC) uses an immobilized biologically-related
binding agent (e.g. a protein or antibody) as a stationary phase in an HPLC column. One way this
method can be employed is to study the interactions of various analytes with the immobilized binding
agent, such as in the characterization of drug-protein interactions. HPAC can often employed with
a single sample of the immobilized binding agent for hundreds of experiments, thereby reducing
the cost, time and amount of reagents that are needed for such studies. In this project, an on-column
immobilization technique based on entrapment was used to prepare HPAC columns for drug-protein
binding studies. In this approach, the binding agent (i.e., human serum albumin, or HSA) was physically
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confined within the pores of a hydrazide-activated support by using mildly oxidized glycogen as a
capping agent. The entrapment method was used to prepare small 1.0 cm × 2.1 mm i.d. columns that
contained HSA or HSA that had been modified through non-enzymatic glycation. These columns were
used for measuring the affinities of HSA and glycated HSA with warfarin and L-tryptophan, which
are common probes for Sudlow sites I and II of HSA, respectively. The affinities of the same proteins
were also measured for acetohexamide (i.e., a drug used to treating type II diabetes). The association
equilibrium constants that were measured by this approach gave good agreement with literature values.
This method was found to be a useful approach for the rapid screening of drug-protein binding. The
same general approach could be used for immobilizing and examining other proteins or biological
agents of interest in binding studies.
AN ELEMENTARY CROSSWORD PUZZLE
James D. Carr, Department of Chemistry, University of Nebraska–Lincoln, NE 68588
A crossword puzzle will be presented which uses only words which can be spelled with the
symbols of the chemical elements. Instead of just one letter fitting into each square of the puzzle, the
entire one or two letter symbol fits into each box. Thus, the response to “a favorite ice cream” would be
C
Ho
Or
C
H
Or
C
H

Co La

Te

O

Co

La

Te

O

C

O

La

Te

depending on the number of squares allowed for the response.
This is an interesting way for students to get acquainted with some of the less common elements and
their symbols. Copies of the puzzle and its solution will be available at the presentation.
CRYSTAL STRUCTURES OF PCNA MUTANT PROTEINS DEFECTIVE IN GENE
SILENCING REVEAL A NOVEL PCNA-INTERACTION SITE
Lynne Dieckman, Department of Chemistry, Creighton University, Omaha, NE 68178
The eukaryotic genome must be accurately organized into nucleosomes, the basic units of
chromatin, immediately following DNA replication to maintain genomic and epigenetic integrity. This
process, called replication-coupled nucleosome assembly, is mediated by two key factors: CAF-1, the
protein complex that deposits histones onto the newly synthesized DNA, and PCNA, the ring-shaped
sliding clamp that recruits and regulates the proteins that replicate DNA. Although the mechanism
by which nucleosome assembly and DNA replication are coupled remains poorly understood, studies
show that the interaction between CAF-1 and PCNA is essential for this process. Here, we determined
the X-ray crystal structure of three mutant forms of PCNA that cause decreased CAF-1 association
with replicating DNA and exhibit gene silencing defects. Although these amino acid substitutions are
located in three drastically different locations within the PCNA protein structure, all three caused large
perturbations of a surface cavity on the front surface on the PCNA ring. Our results suggest that this
surface cavity on PCNA represents a novel binding site for CAF-1 and that the integrity of this cavity
plays an essential role in facilitating replication-coupled nucleosome assembly and in the inheritance of
chromatin states from generation to generation.
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DISCOVERING NEW ANTI-INFECTIVES FROM UNDEREXPLORED ENVIRONMENTAL
MICROORGANISMS
Liangcheng Du, Department of Chemistry, University of Nebraska–Lincoln, NE 68588
The Gram-positive actinomycetes have traditionally been the source for discovering new
bioactive natural products. However, many Gram-negative bacteria, such as the ubiquitous inhabitants of
soil and water, the gliding bacteria Lysobacter, remain largely unexplored.1 We have been searching for
new anti-infectives from previously untapped natural resources. From L. enzymogenes C3, we isolated
a group of polycyclic tetramate macrolactams (PTM) that exhibit potent inhibitory activity against a
wide range of fungal species. The PTM chemical structure is distinct from any existing antifungal drug
on the market, and the mode of action is likely novel.2-6 We have identified the biosynthetic gene cluster
and revealed an unprecedented biosynthetic mechanism for hybrid polyketide/peptide in prokaryotic
organisms.7,8 From L. enzymogenes OH11, we isolated WAP-8294A, a family of cyclic lipodepsipeptides
with exceptionally potent anti-MRSA activity, and investigated the biosynthetic mechanism.9,10 Among
the family, WAP-8294A2 reached phase I/II clinical trials. The WAP synthetase represents one of the
largest NRPS complexes, consisting of 45 functional domains. From L. antibioticus OH13, we isolated
six phenazine antibiotics, including the well-known antibiotic myxin, an aromatic N-oxide.11 The
mechanism underlying aromatic N-oxidation was unclear. Using both in vivo and in vitro approaches,
we recently demonstrated that a Baeyer-Villiger-like enzyme is responsible for all phenazine N-oxides,
which represents the first experimentally characterized enzyme that catalyzes an aromatic N-oxidation.11
These studies have led to new bioactive natural product discovery and revealed new insights into
molecular mechanisms for biosynthesis and regulation.12-15
References:
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DISCOVERY OF HYDROXAMIC ACIDS AS LAT1 SUBSTRATES FOR DRUG DELIVERY
Andrew Flint, Evan Augustyn, Nathan Heeren, Karissa Finke, Christopher Hernandez, Logan 		
Hansen, Sydney Miller, and Allen A. Thomas, Department of Chemistry, University of Nebraska 		
at Kearney, NE 68849; and Arik A. Zur, Huan-Chieh Chien, Lawrence Lin, Kathleen M. 			
Giacomini, Department of Bioengineering and Therapeutic Sciences, Schools of 				
Pharmacy and Medicine, University of California San Francisco, San Francisco, CA, 94158; 		
and Claire Colas and Avner Schlessinger, Departments of Pharmacology and Systems 			
Therapeutics and Structural and Chemical Biology, Icahn School of Medicine at Mount Sinai, 		
New York, NY 10029
One of the most challenging aspects of neurotherapeutic drug delivery is the highly selective
layer of endothelial cells which make up a network of capillaries known as the blood-brain barrier
(BBB). However, metabolically-essential molecules are readily transported across the BBB by proteins
that are present in these cells. LAT1 is a membrane transport protein that is highly expressed at the
BBB and enables dietary amino acids to enter the brain. Additionally, it also transports drugs that
mimic naturally occurring amino acids (e.g. gabapentin and L-DOPA). To successfully design drug
molecules that might utilize LAT1, a deeper understanding of the structure-activity relationship (SAR)
is needed. This knowledge will potentially allow for enhancement of substrate-transporter activity.
Despite some tolerance in how the amine and carboxylic acid functional groups are spatially arranged,
it has been maintained in the literature that both groups are required for a molecule to be a substrate.
However, there is inconclusive evidence that a carboxylic acid must be present. Our hypothesis was
that functional groups capable of exhibiting similar pKa’s and/or hydrogen bonding of the carboxylic
acid (i.e. bioisosteres) might be LAT1 substrates. Our research group discovered that the carboxylic
acid of L-leucine and other hydrophobic amino acids (e.g. Phe, Trp, Ile) could be replaced with either
a hydroxamic acid or ester functional group and still retain substrate activity. The SAR for these
compounds was determined using cellular assays. Our data indicate that LAT1 substrates may not be
constrained to containing a carboxylic acid as previously thought. We will present the synthesis and
SAR of these novel LAT1 substrates.
COMPUTING THE FREE ENERGY OF HIV PROTEASE/INHIBITOR COMPLEXES: THE
MOVABLE-TYPE METHOD
Andrew Hartman and Haizhen Zhong, Department of Chemistry, University of Nebraska at 		
Omaha, NE 68182
The computation of free energies for protein/ligand complexes continues to grow in importance
in protein recognition. But current computational strategies are not able to calculate accurate free
energies in adequate time for intensive applications such as drug discovery screenings. Present
techniques also perform poorly on protein subjects with a high degree of mutations. Thus, we examine a
new method of free energy calculation for protein/ligand complexes. The Movable-Type (MT) method,
in contrast to Monte Carlo or molecular dynamics simulations, can quickly estimate binding energies
for protein/ligand complexes, even those with numerous mutations. For the HIV-1 protease/inhibitor
complexes analyzed here, the MT approach produces estimations of free energy that are in reasonable
agreement with the experimental values, in a fraction of the time required for other methods.
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USE OF CAPILLARY ELECTROPHORESIS AND FRONTAL ANALYSIS TO STUDY THE
INTERACTIONS OF MODIFIED OR NON-MODIFIED GREEN FLUORESCENT PROTEIN
WITH HUMAN SERUM ALBUMIN
Lawrence Nguyen, Chenhua Zhang, Bao Hu, Kun Liu, Jiantao Guo, Stephen DiMagno1, and
David S. Hage, Department of Chemistry, University of Nebraska–Lincoln, NE 68588
Green fluorescent protein (GFP) is a common fluorescent label in biological studies due to its
distinct bright green fluorescence when this protein is exposed to a range of blue-to-ultraviolet light.
GFP is also of interest as a model protein for examining some types of tags may bind to the transport
protein human serum albumin (HSA). In this project, the binding between modified and unmodified GFP
with HSA was analyzed in order to apply this information to the development of new pharmaceutical
agents. Thiolated mutations were placed at various cysteine residues on GFP and the binding of this
modified protein with HSA was analyzed in solution and under physiological conditions by using
capillary electrophoresis and the method of frontal analysis. This method made it possible to partially
separate and measure the bound and unbound forms of GFP in the presence of HSA, thus also providing
the binding constant for this interaction. In preliminary results, it was found that there was a slightly
higher association constant for thiolated GFP with HSA when compared to unmodified GFP. Ongoing
studies will use this same approach to examine the binding of other forms of GFP with HSA to see how
such interactions can be altered for pharmaceutical agents with this serum transport protein.
1
Current address: University of Illinois at Chicago, College of Pharmacy
BIOCHEMICAL CHARACTERIZATION OF PERITONEAL MESOTHELIOMA AND
PSUEDOMYXOMA PERITONEI ASCITES: A PILOT STUDY
Martin Hulce, Department of Chemistry; and Brian W. Loggie and Peter Thomas, Department of 		
Surgery; and Gopi K. R. Sirineni, Department of Radiology, Creighton University, Omaha, NE 		
68178
Malignant peritoneal mesothelioma (MPM) is a rare cancer with about 300 cases per year in the
US. Often presenting with ascites, diagnosis is not uncommonly delayed by 6 months or more as it can
be confused with ascites associated with cirrhosis. Pseudomyxoma peritonei (PMP) also is uncommon,
with an incidence about 1% of colon cancer. It is characterized by implantation of epithelial cells
from mucinous appendix neoplasms which produce large amounts of extracellular mucin (mucin2).
We looked to see whether these two cancers which are phenotypically very different clinically would
have characteristic signatures on MRI; they do not. However, lactate levels, possibly caused by
hypoxia, appear to be prominent in both: using water-suppressed 1H NMR spectroscopy, ascites of all
three conditions and a control, albumin, were analyzed for the presence and relative concentration of
lactate. Lactate was found in all MPM ascites and 83% of PMP ascites, suggesting that this may be a
characteristic that could be used with MRI spectroscopy to distinguish benign and malignant conditions.
Further studies are warranted.
ENHANCEMENT OF IODICYCLIZATION EFFICIENCY IN AQUEOUS ENVIRONMENT
AND SUPRAMOLECULAR INFLUENCE
Nga Nguyen, Department of Chemistry, University of Nebraska at Kearney, NE 68849
Iodicyclization of alkoxy diphenyl acetylene is a simple and convenient reaction that affords
benzofurans. We have explored the effeciency of this reaction in aqueous environment in the absence
of organic solvents; the reaction proceeds faster in aqueous environment than in organic solvents.
Surprisingly, the reaction rate is reduced in presence of solubility enhancers, such as cyclodextrin, and
micelles.
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SYNTHESIS OF OXAZOLIDINONE-PROTECTED AMINO ACIDS FOR USE IN NEGISHI
COUPLING REACTIONS
Seth Springer, Evan Augustyn, Karissa Finke, Logan Hansen, and Allen A. Thomas, Department 		
of Chemistry, University of Nebraska at Kearney, NE 68849
Recently our group has been pursuing phenylalanine and tyrosine analogs substituted on the
aromatic ring. We evaluated the Negishi coupling reaction for synthesizing these analogs. A literature
search revealed no examples of Negishi coupling reactions between iodo-substituted phenylalanine
or tyrosine analogs and alkyl zinc reagents. Initially, Negishi reactions on Boc-protected amino esters
gave poor yields (≤20%). We hypothesized that the desired coupling would work better if both the
carbamate “N-H” and carboxylic acid functional groups were concealed, which prompted us to explore
an oxazolidinone ring. This would allow for the simultaneous protection of both functional groups.
Moreover, the oxazolidinone could be easily removed under mild acidic conditions to simultaneously
deprotect the Boc group. To our knowledge, this is a new synthetic approach for obtaining substituted
amino acid derivatives. We examined multiple routes toward the formation of oxazolidinones to
optimize their synthesis. The solvent, base, and electrophile were varied to determine their effect on
yield. Once generated, the oxazolidinone-protected amino acids were then tested alongside a traditional
benzyl ester protecting group in the Negishi coupling reaction.
OPTIMIZATION OF NEGISHI COUPLING TO PREPARE PHENYLALANINE ANALOGS
CONTAINING POLAR FUNCTIONAL GROUPS
Laura Stoner, Justine Bauer, Karissa Finke, Abby Anthony, Andrew Flint, Seth Springer, and 		
Allen A. Thomas, Department of Chemistry, University of Nebraska at Kearney, NE 68849; 		
and Claire Colas and Avner Schlessinger, Departments of Pharmacology and Systems 			
Therapeutics and Structural and Chemical Biology, Icahn School of Medicine at Mount Sinai, 		
New York, NY 10029
Phenylalanine, a known large neutral amino acid, can be carried across the blood-brain barrier
(BBB) via the LAT1 transporter protein and has been employed for use as a drug delivery mechanism.
One possible approach for increasing the affinity between LAT1 and substrate molecules is by altering
the meta position of phenylalanine. We hypothesize that polar functional groups at the meta position
(e.g. ketone, amide, alcohol, etc.) may promote substrate activity through hydrogen bonding. We are
using computer models of the binding site to predict favorable interactions with potential ligands.
In order to synthesize these functionalized phenylalanine derivatives, we use the highly convergent
Negishi coupling reaction to join substituted aromatic rings with a protected amino acid moiety. It
was discovered that some polar functional groups are likely to blame for a decreased yield, as they
can interfere with the reaction. Therefore, our progress on optimizing the Negishi coupling to prepare
substituted phenylalanine analogs will be presented.
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ANALYSIS OF DRUG-PROTEIN INTERACTIONS DURING DIABETES BY HIGHPERFORMANCE AFFINITY CHROMATOGRAPHY
Pingyang Tao, Zhao Li, Ryan Matsuda, and David S. Hage, Department of Chemistry, University
of Nebraska–Lincoln, NE 68588
High-performance affinity chromatography (HPAC) and small affinity columns were used to
examine the changes in binding that occurred for chlorpropamide (i.e., a sulfonylurea drug used to treat
type II diabetes) with human serum albumin (HSA) at various stages of non-enzymatic glycation for
this protein, as occurs during diabetes. Frontal analysis and competition studies, using R-warfarin and
L-tryptophan as site-selective probes for Sudlow sites I and II of HSA, were carried out with this drug
on columns that contained normal HSA or HSA with known levels of glycation. The chlorpropamide
was found to bind to both Sudlow sites I and II for normal HSA and glycated HSA. The approximate
global affinity constants for this drug were 3.5 (± 0.7) × 104 and 5.0 (± 0.5) × 104 M-1, respectively. A
decrease in affinity of 0.9- fold versus normal HSA was seen at Sudlow site I for chlorpropamide when
using HSA that had moderate level of glycation and an increase in affinity of 1.2-fold was noted when
using HSA that had high level of glycation. A larger decrease of 0.7-fold versus normal HSA was seen at
Sudlow site II for chlorpropamide when using HSA that had moderate level of glycation and an increase
in affinity of 1.3-fold when using HSA that had a high level of glycation. These results indicated that
HPAC can be used as a tool for examining the interactions of sulfonylurea drugs like chlorpropamide
with modified proteins. This information can be used to provide a more comprehensive understanding of
how glycation can change the binding of drugs to proteins in blood during diabetes.
ANALYSIS OF FREE DRUG FRACTIONS BY HIGH PERFORMANCE AFFINITY
CHROMATOGRAPHY: INTERACTIONS OF SULFONYLUREA DRUGS WITH HUMAN
SERUM ALBUMIN
Bao Yang, Xiwei Zheng, and David S. Hage, Chemistry Department, University of Nebraska–		
Lincoln, NE 68588
High-performance affinity chromatography and ultrafast affinity extraction were developed for
measuring the free fractions of several sulfonylurea drugs at therapeutic levels. This approach was used
to measure the free fractions and global affinity constants of glibenclamide，glipizide and glimepiride
in the presence of the protein human serum albumin (HSA). Affinity microcolumns containing
immobilized HSA were first used to extract the free drug fractions in injected drug/protein mixtures. As
the retained drug eluted from the HSA microcolumn, it was passed through a second HSA column for
further separation and measurement. Items that were considered during the optimization of this approach
included the column sizes and flow rates that were used, and the time at which the second column was
placed on-line with the HSA microcolumn. This method required only 5 uL of sample per injection and
was able to measure free drug fractions as small as 0.040%. Global affinity constants that were estimated
by this approach and from these free fractions gave good agreement with those predicted from previous
bind studies or determined through a reference method. The same approach could be utilized with other
drugs and proteins or modified binding agents of clinical or pharmaceutical interest.
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THE OPTICAL AND ELECTRICAL PROPERTIES OF COPPER SULFIDE THIN FILMS
DEPOSITED BY PHYSICAL VAPOR DEPOSITION
Ben Marcussen, Andrew Baruth, John Sunderland and Teresa Kooima, Department of Physics, 		
Creighton University, Omaha, NE 68102
Polycrystalline CuS thin films were fabricated by physical vapor deposition of copper onto
soda lime glass followed by ex situ sulfidation of the film in a furnace at 400 °C for eight hours.
Subsequently, UV-Vis, as well as, electrical resistivity, transverse magnetoresistance and hall-effect
measurements in the range of 30-300 K with fields up to 1.1 T were performed. So far, we have seen
average transparencies of our films between 30 and 40% and resistivities on the order of 1×10-4 Ω·cm.
Temperature dependency and magnetoresistance experiments are pending but we expect to see a
structural change at T~55 K which will result in a different scattering regime and resistivity temperature
dependence of from ρ~T to about ρ~T2.5.
DETERMINING EFFICIENCY CORRECTIONS FOR THE STAR DETECTOR
Matthew Rehbein, Department of Physics, Creighton University, Omaha, NE 68178
The Solenoidal Tracker at RHIC (STAR) is a particle detector capable of tracking a wide variety
of charged particles produced in relativistic ion collisions. Like most detectors, STAR is not 100%
efficient – it detects only a subset of the particles which pass through it. In order to calculate the actual
number of particles produced in any given set of collisions, it is necessary to know not only the number
of particles detected but also the efficiency of the STAR detector. This process of efficiency correction
is a crucial step in translating the detector output signal into physically useful data that can be compared
to theoretical predictions. This presentation will explain the process used to calculate the STAR detector
efficiency for electron-positron pairs produced in ultra-peripheral collisions. A discussion of the
STARlight simulation software package will be included, and example simulations will be shown.
HOMOGENEOUS MAGNETIC FIELD STABILIZATION USING SQUARE HELMHOLTZ
COILS IN A LASER-COOLED ATOMS EXPERIMENT
Caitlyn Ward and Jonathan Wrubel, Department of Physics, Creighton University, Omaha, NE 		
68178
Laser-cooled atoms provide an environment for quantum simulation, bringing previous
microscopic quantum properties in to the macroscopic world. Potassium-41 atoms will be trapped in the
center of a vacuum cell using a magneto-optical trap. In order to cool the atoms into an optical dipole
trap, we will need to cancel the Earth’s magnetic field. Helmholtz coils have been prove to provide an
optimal, homogeneous magnetic field. I will present the design and use of the square Helmholtz coils
to cancel the Earth’s magnetic field. In addition, a Proportional-Integral-Derivative (PID) circuit will be
used to provide feedback and stability of the coils. I will also present measurements on the performance
of the PID feedback.
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EARTH SCIENCES
SUBSURFACE STRUCTURE OF THE MIDCONTINENT RIFT IN SE NEBRASKA
Evan Quartoroli, Mindi Searls, and Irina Filina, Department of Earth and Atmospheric Sciences, 		
University of Nebraska–Lincoln, NE 68588-0340
A billion years ago the North American Continent began to break apart along what is known as
the Midcontinent Rift (MCR). The rift failed leaving behind a 2000 km swath of volcanic rocks that
runs from Oklahoma to northern Michigan and back down to Alabama. Although these volcanic rocks
have been covered by younger sedimentary strata along the southern portion of the rift, the high density
and magnetism of the igneous rocks produces a distinct gravity and magnetic signature that allows us
to trace the rift zone in areas where it is not visible at the surface. Due to the nature of the MCR, many
ancient faults exist in the subsurface. In our study area, the MCR’s trend is northeast to southwest,
passing through the major metropolitan areas of Omaha and Lincoln, NE. Reactivation of these faults
can lead to increased seismic hazards in these regions. The goal of this project is to map the subsurface
structures in southeast Nebraska. We use existing gravity and magnetic maps along with limited core
and seismic data to better constrain the locations of existing structures and map unknown faults. Using
Geosoft’s Oasis Montaj program, we construct 2D subsurface models across the MCR. Such results have
implications for understanding seismic hazard and risk in intracratonic regions that remain subject to
potentially damaging earthquake activity.
TERRESTRIAL THERMAL VORTICES AS AN ANALOG FOR MARS
Nathan G. Pindell and Michael B. Leite, Department of Physical and Life Sciences, Chadron 		
State College, Chadron, NE, 69337; and Stephen M. Metzger, Metzger Geoscience Consulting, 		
Reno, NV
Thermal vortices (often called “dust-devils”) are frequent occurrences under certain
meteorological conditions on both Mars and Earth. Data obtained by studying the micrometeorological
conditions that create dust-devils can help constrain an Earth analog for the equivalent Martian
phenomenon. As solar energy absorbed by the surface heats an adjacent layer of air, thermal plumes
may form and begin to rise. As these plumes rise, winds varying between 1.5ms-1 to 8ms-1 have been
observed to create a vortex. The difference in pressure inside the vortex, as well as the wind shear
around the vortex, generate lift on the surface below. Studies indicate that the lower-pressure system
inside the vortex may cause air in the subsurface to explode and carry particulates upward. On Mars
the atmospheric pressure is about 8.5 millibars, or less than 1% of the pressure on Earth. This low
atmospheric pressure, coupled with reduced gravity, may be the cause of higher formation rates
and suspension of dust-devils on Mars than on Earth. Our research aims to understand the pressure
differentials in the near-surface atmosphere that manifest dust-devils on Earth. Interaction of dustdevils with particles on the surface and shallow subsurface can then be translated to the same type of
interactions in Martian environments. We are designing field studies to better understand the mechanics
that lift particulates into the air, maintain suspension, and control the height of suspension, the size
of particles, and their concentration. We also intend to further evaluate the micrometeorological
environmental conditions that are necessary for dust-devil creation. Understanding the effects of dustdevils on Mars through terrestrial means may help limit possible dangers that Martian dust-devils pose
on instrumentation and manned missions.
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PENETRATIVE STRAIN IN A CONTRACTIONAL OROGENIC SYSTEM WITH DUCTILE
BASAL AND INTERMEDIATE DETACHMENTS
Claire Richardson, Department of Earth and Atmospheric Sciences, University of Nebraska–		
Lincoln, NE 68588-0340
Although it is widely accepted that shortening in a contractional orogenic system is
accommodated by more than macroscale elements like thrusts and folds, this “missing” shortening—
penetrative strain—is not yet fully understood. This paper is the third in a series that has investigated
penetrative strain in contractional systems. The first of these showed that, in completely brittle systems,
penetrative strain increases with depth. The second showed that in systems with a ductile basal
detachment, penetrative strain decreases with depth. This paper examines penetrative strain in systems
with ductile basal and intermediate detachments.
This research was conducted using a sandbox analog model with one moving wall. Four models
were built and run to different amounts of shortening between 2% and 10%. At each percentage of
shortening, photographs were taken of the model from the side and top to track penetrative strain in the
foreland. Cross sections were sliced through the model, which were then analyzed using Move software.
Preliminary results show that penetrative strain decreases with depth in the sand pack above each
detachment, and that the brittle packs above and below the intermediate detachment are decoupled. The
results from our models correlate well with real world examples such as the Zagros Simply Folded Belt
in SW Iran. This research has implications for resolving the missing shortening problem, where GPS
data implies that shortening in systems like these is happening much more rapidly than rates reported
from geologically derived cross section data.
INTEGRATED GEOPHYSICAL STUDIES IN THE NORTHEASTERN GULF OF MEXICO
Mei Liu and Irina Filina, Department of Earth and Atmospheric Sciences, University of 			
Nebraska–Lincoln, NE 68588
The Gulf of Mexico (GOM) is a semi-enclosed oceanic basin that comprises one of the largest
petroleum provinces of the world. More than 15 km of sediments have been deposited in the basin. The
complex salt structures within the sedimentary column obscure seismic imaging and further complicate
studying of the crustal architecture within the basin. To overcome this challenge, we perform the
integrated analysis of all available geological and geophysical data: gravity, magnetics, seismic and well
logs. Many tectonic models have been developed for the Gulf of Mexico up to date. The majority of
them agree that opening of the basin initiated in the Late Triassic as a northwest-southeast continental
rift associated with the breakup of the Pangea supercontinent. Later, during the Jurassic drifting stage,
the Yucatan crustal block rotated counterclockwise, leaving behind the curved pattern of the oceanic
basin. However, the exact timing of the GOM opening, the rotation angle of the Yucatan block, and
even its pre-break-up location are still being debated. The goal of our study is to provide the necessary
constraints for the tectonic reconstruction of the GOM based on the integrated geophysical analysis.
We focus our efforts on the northeastern part of the Gulf of Mexico, where seismic refraction data are
available along two profiles. The transition zone between the stretched continental crust in the north and
oceanic crust in the center of the basin has been mapped clearly along those lines. We plan to develop
2-dimensional gravity and magnetic models along those seismic profiles in order to determine the
physical properties (densities and magnetic susceptibilities) of rocks in the subsurface. This calibration

81

will allow us to expand the analysis of gravity and magnetic fields outside of the seismic coverage. As a
result, we anticipate 1) to map the Ocean-Continent boundary, 2) to determine the location of the extinct
mid-ocean ridge and associated transform faults in the northeastern part of the GOM. We will use those
to constrain the imminent tectonic reconstruction of the Gulf of Mexico.
ANALYSIS OF WATER QUALITY FROM CHADRON CREEK, DAWES COUNTY,
NEBRASKA
Gabrielle L. Brumfield, Isaac A. Langan, Katie C. Odvody, Jennifer L. Balmat, Michael B. 		
Leite, and Jeremy M. Weremeichik, Department of Physical and Life Sciences, 				
Chadron State College, Chadron, NE 69337
The Chadron Creek watershed descends along the north face of the Pine Ridge in Dawes
County, Nebraska. The main source of drinking water for the municipality of Chadron, Nebraska, is
from Chadron Creek. The creek flows north into the White River, about 18 km from its source. This
study is a reassessment of a previous study conducted from 2007 through 2009. The watershed was
affected by large wildfires in 2006 and again in 2012, as well as by intermittent drought. Stream channel
morphology, discharge, water chemistry, and microbiology were measured in both studies. Our data
show substantial changes in stream channel morphology over the eight-year study period which we
hypothesize were caused by storm-induced runoff events.

ENVIRONMENTAL SCIENCES
THE LOSS OF AGGRESSION IN NORTHERN GOSHAWKS: COMPARING FINLAND TO
NORTH AMERICA
Marilyn Wright, Risto Tornberg, Evan Hill, and Nate Bickford, Department of Biology, 			
University of Nebraska at Kearney, NE 68849
The goal of management is generally to protect the integrity of a species, but often decisions
may have unintended consequences. In Finland, northern goshawks have a long history of being lethally
managed, in part due to the perception that the removal of goshawks from the landscape would lead
to an increase in game bird populations. Observations of Finnish goshawks in recent years has shown
them to engage in far less aggressive nest defense behavior than North American populations. We
tested goshawk aggressive response in Finland and Montana using a human mannequin, owl decoy,
and live human. Responses were recorded with a video camera, and the duration, length, and intensity
of response were compared between the two populations. Our study demonstrates the differences
in aggressive defense between the two populations, a possible unintended consequence of lethal
management in Finland, potentially rooted in behavioral genetics within the population.
GRAPH THEORETIC ANALYSIS OF TAXONOMIC AND FUNCTIONAL DIVERSITY AS
RELATED TO STREAM ECOSYSTEM CONDITION
Sally Clark and Kaitlyn Dougherty, Department of Physical Sciences and Mathematics; and 		
Barbara Hayford and Marcella Jurotich, Department of Life Sciences, Wayne State College, 		
Wayne, NE, 68787
Graphs (from graph theory) can be used as conceptual models to clarify biological relationships
in ecosystems. This is done using vertices to represent taxa and functional groups linked together by
edges that represent relationships. Habitat diversity is related directly to taxonomic diversity in streams
and subsequently taxonomic diversity is correlated to functional diversity. Functional diversity of
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macroinvertebrates is related to ecosystem function but functions are diverse across taxa and researchers
have reduced the dimensionality of functions to facilitate analysis. We have developed methods using
graph theory to retain the dimensionality of functional data, to ask whether the loss of taxonomic
diversity related to degraded habitat, results in loss of trophic function. We used data from the Tri-state
project conducted by researchers at the Kansas Biological Survey. Previous research on these data
established impact of habitat on macroinvertebrate communities and established stream sites that had
significantly different habitat quality. First, we examined interactions between taxa and functions in
three sites, one with high habitat diversity, one with medium habitat diversity, and one with low habitat
diversity. The loss of function related to the loss of taxa were visualized with taxa and their functional
groups as vertices and connections between taxa and functions as edges. Second, we examined the
number of taxa per functional group for all sites to examine whether loss of taxa impaired stream
function across all sites. Third, we looked at how the loss of taxa with greater number of functional
assignations impacted functional diversity relative to taxa with fewer functional assignations across
all sites. Visualizing relationships between taxa and functional groups using graph theory clearly
shows a loss of function related to a loss of taxa across the three sites designated as high, medium, and
low habitat diversity. Taxa richness supporting functional traits decreases with loss of habitats across
all sites. We apply the Hungarian algorithm to determine whether we can see when the numerically
dominant taxa begin to disappear due to habitat degradation and relate this loss to overall loss of
function in the stream ecosystem.
IDENTIFYING COLD TOLERANT AND COLD SENSITIVE MAIZE THROUGH FIELD
OBSERVATIONS AND STUDY
Nate Meier, Josiah Oyebefun, Connor Long, Billy Garver, Jenna Nieveen, Tu Doan, Rhian 		
Swancutt, and Tessa Durham Brooks, Department of Biology, Doane University, Crete, NE 		
68333
Extending the growing season for maize is a great way to improve yields. But, planting seeds
earlier in the season can leave seeds open to cold stress. Cold stress on young maize seedlings can
compromise growth during their adult life. With this, means of improving cold tolerance in maize is
crucial. Identifying differences in a genotype’s height, yield, and biomass out in the field is a reliable
way to find maize variations that are cold tolerant or cold sensitive. The objective of this study was to
closely monitor twelve Maize genotypes in the field throughout their lifespan. Starting with planting
the seeds in tubes and placing them in a growth chamber. Three days after planting, cold stress took
place for half of all the seedlings of each genotype. The seeds were placed in soil plots, grown, and then
transferred to a small test plot on Doane campus. Height measurements (cm) were taken two times a
week during the plant’s life, as well as shoot and root biomass at the end. Root imaging was also done to
observe variations in genotypic response to cold stress. Analyzing data from height, weight, and imaging
showed one cold tolerant (B73), one cold sensitive (B97), and two canalized (CML103) and (CML247)
genotypes. Further study is being done on finding cold tolerant genotypes of Maize to engineer a type of
seed that will encompass the desired traits of cold tolerance.
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NITROSYLATION OF CHIRONOMIDAE MEMBRANE PROTEINS
Jaelyn Lewis, Austyn Houser, and Barbara Hayford, Department of Life Sciences; and Gustavo 		
Zardeneta, Department of Physical Sciences and Mathematics, Wayne State College, Wayne, NE 		
68787
Nitrogen toxicity impairs biological communities in agricultural streams. Midges are a food
source for higher trophic levels in streams and their impairment by nitrogen toxicity affects the entire
food web. Our research has indicated that treating a common stream macroinvertebrate, Chironomus
dilutus (non-biting midge) with peroxynitrite results in the nitrosylation of tyrosine residues in
cytoplasmic proteins leading to high mortality. Chironomus hemoglobin is extremely efficient at taking
up oxygen from hypoxic environments, such as those common in agricultural streams. Unlike most
insects, larval midges exchange gases across a thin cuticle via cutaneous respiration. The additive
effects of low oxygen, environment, and elevated levels of nitrates/nitrites from fertilizer runoff can
affect not only cytosolic but also proteins in cell membranes. Nitrosylation of membrane bound proteins
that regulate cellular respiration may provide an earlier and more sensitive indication of nitrogen
toxicity than nitrosylation of cytoplasmic proteins. Previously we found that a concentration of 0.44
mM peroxynitrite resulted in an average death time of 7 minutes for a midge population, we used this
concentration since it did not cause immediate death, thus allowing modification of critical proteins.
After treatment, the midges were stored and frozen at -20°C. Midge samples were homogenized and
centrifuged to separate the pellet (membranes and midge cuticle) from the supernatant (cytoplasm).
Subsequently the membrane/ cuticle pellet was homogenized in biological detergents and the presence
of 3-nitrotyrosine in this protein homogenate was determined by Western blot (WB) probed with
nitrotyrosine antibodies and visualized with a chemiluminescent substrate. Molecular weights of major
nitrosylated proteins were determined. Further work will determine the identity of modified protein. Our
results may eventually lead to a field assay for degree of nitrosylation of midges in streams susceptible
to agricultural chemicals runoff.
ENUMERATION OF MICROORGANISMS CAPABLE OF MEDIATING ANAEROBIC
OXIDATION OF URANIUM IN SUBSURFACE SEDIMENT
Rebecca V. Kiat, Olivia M. Healy, Donald Pan, and Soyoung Jung, School of Biological 			
Sciences; and Karrie A. Weber, School of Biological Sciences and Department of Earth and 		
Atmospheric Sciences; and Jason P. Nolan, Department of Earth and Atmospheric 			
Sciences, University of Nebraska–Lincoln, NE 68588
Naturally occurring uranium (U) minerals are subject to oxidation via oxidants e.g. nitrate, thus
forming soluble U(VI) which is a recognized contaminant in public water supplies throughout the Great
Plains. In order to determine the potential impact of microbially-mediated U dissolution, this study
focused on evaluating the abundance of anaerobic microorganisms within subsurface sediment cores
capable of mediating five major metabolisms which impact uranium oxidation: heterotrophic nitrate
reduction, heterotrophic U(VI) reduction, nitrate-dependent U(IV) oxidation, iron (Fe(III)) reduction,
and nitrate-dependent Fe(II) oxidation. The cores used were obtained from two sites in Hastings, NE
(5A and 5D) where subsurface sediment and groundwater (15-180 ft) were collected. At site A, nitrate
concentrations in groundwater remained constant with increasing depth and increasing U(VI) while at
site 5D, both concentrations increased with depth. Additionally, Most Probable Number enumeration at
both sites showed that nitrate-dependent U(IV) oxidizing microorganisms had the highest abundance of
all metabolisms tested. Oxidation of U(IV) by microorganisms could contribute to more U mobilization
in groundwater, increasing risk to human health when consumed
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NEBRASKA INVASIVE SPECIES TEACHING MATERIALS
Allison Zach, Nebraska Invasive Species Program, University of Nebraska–Lincoln, NE 			
68583
An overview of new invasive species teaching tools available to Pre-K to 12th grade educators.
Materials include a set of invasive species education cards, 9-12 grade curricula, Pre-K to 12th grade
lesson plans & activities and traveling trunks. Invasive species are non-native species that cause harm to
the environment, economy and human health. Learn how to use available resources to teach about key
invasive species of concern in Nebraska. Materials can be downloaded for free at: https://neinvasives.
com/.

TEACHING OF SCIENCE AND MATH

STRATEGIES FOR FOSTERING CLASS PARTICIPATION
Phyllis Higley, Department of Biology, College of Saint Mary, Omaha, NE 68106
Class participation can be an effective way for students to learn, but oftentimes it is difficult
to engage students in the process. Calling on students can make them feel threatened and has the
potential of discouraging participation. Students often lack confidence in their ability to correctly answer
questions or provide information and don’t want to be embarrassed by performing poorly. Based on
my experience teaching classes of 15-30 students in size and ranging from lecture-based to discussionbased, I will share insights I’ve gained and methods I’ve found helpful to encourage participation and
discussion. These methods include ways to build rapport, foster confidence, incentivize participation,
reduce feelings of threat, and reduce bias when calling on students.
THE SOUND OF SILENCE
Aimee Glandt, Casey England, and Jamie Damon, Chadron State College, Chadron, NE
69337
Science Saturdays is a program designed and administered by pre-service teachers and science,
math, and education faculty at Chadron State College. The program allows students from grades 3rd8th to experiment with hands-on lessons and activities relating to physical and Earth science. One of
the topics that we explored in our Science Saturdays was sound. This session was focused around the
Nebraska physical science standard, “recognize that sound is produced from vibrating objects; the sound
can be changed by changing the vibration”. On the day of the session, students learned through an initial
introduction principles of sounds, waves, pitch, and amplitude. Throughout the session, the activities
continued to build on this idea.
Students created a model of the human ear, exploring how sound vibrations move through the ear and
create what we hear. Students then created their own musical instruments, including cigar
box guitars and xylophones. By creating these instruments, students could see how vibrations in
everyday objects work together to create music. The reason we chose musical instruments for students
to examine sound vibrations was to show the importance of cross-curricular activities. At the end of the
session, students watched non-Newtonian fluid move on a loud speaker. The speaker was playing music
and gave off enough bass that the fluid would move with the sound vibrations. The students enjoyed the
session and being able to keep their instruments. They met our learning objectives and could relate what
they learned about sound that day.
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COLLEGIATE ACADEMY
BIOLOGY
SESSION A

STRUCTURES RELATING TO VIRULENCE CHARACTERIZED BY SHAPE ANALYSIS OF
CHIMERIC COXSACKIEVIRUS 5’ UNTRANSLATED REGION RNA
Emily Keit and William Tapprich, Department of Biology, University of Nebraska at
Omaha, NE 68182
Coxsackievirus B3 (CVB3) is a single-stranded RNA virus that causes pancreatitis and
myocarditis in humans. The goal of this project is to determine how nucleotides in the 5’ untranslated
region (5’UTR) of the RNA genome interact to form functional structures. The shape of CVB3’s 5’
UTR is believed to interact with host cells’ Poly(rC) Binding Protein 2 (PCBP2). This RNA-protein
interaction is thought to be responsible for increasing the efficiency of viral replication, and thus
contribute to its virulence. Two chimeric strains of CVB3 were studied: 28-SL2-GA and GA-SL2 28.
These chimeras are a mixture of the virulent (CVB3/28) and nonvirulent (CVB3/GA) strains. The 5’
UTR from both chimeric genomes was generated in vitro. This RNA segment was obtained by isolating
plasmid DNA containing these chimeric inserts, and digesting the DNA to enable transcription by the T7
RNA polymerase. The RNA products then underwent chemical modifications to assess the flexibility of
the RNA’s nucleotides and determine structural interactions in the folded RNA. Host PCBP2 proteins
were added to the RNA prior to modifications to determine how PCBP2 binding further influences the
structure of the 5’ UTR. The results will provide insight into base pair interactions and produce a model
of the RNA molecule with and without PCBP2 interactions. The differences between these chimeras
will help to determine what increases viral efficiency and pathogenesis.
CHARACTERIZATION OF A NOVEL MITOCHONDRIAL PLASMID IN BRASSICA
Mackenzie Strehle, School of Biological Sciences, University of Nebraska–Lincoln, NE 68588
Possessing some of the largest and most complex genomes of any eukaryotic organelles, plant
mitochondria are notorious for their rapidly rearranging genetic framework. In addition to containing a
large and complex mitochondrial genome, the mitochondria of several plants in the genus Brassica have
also been shown to contain an independent, self-replicating linear plasmid. Interestingly, the plasmid
appears to be able to move independently between the cytoplasm and the mitochondria, and it can be
paternally inherited, unlike the rest of the mitochondrial genome. The plasmid also has features similar
to those of adenoviruses, including terminal inverted repeats and covalently bonded proteins at the 5’
termini. This has led us to hypothesize that the plasmid was originally acquired as a virus by a
subspecies of Brassica and has since become an integrated component of the mitochondrial machinery
in these plants. The goal of our research is to analyze the coding regions and terminal proteins of the
plasmid in order to better understand the mechanisms by which it is transported into and replicated
within plant mitochondria. If we can determine how the Brassica plasmid moves between the
cytoplasm and mitochondria, there is considerable promise to use this process to target individual gene
sequences into plant mitochondria and direct the synthesis of specific RNA molecules and proteins
within the organelle. A mitochondrial-targeting plasmid such as this would not only allow for a better
understanding of the molecular composition of plant mitochondria, but it may also lead to an enhanced
ability to alter their genetic and biochemical environment, which could have effects on the traits and life
history of the plant.
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ANALYZING COXSACKIEVIRUS B3 RNA BY SITE DIRECTED MUTAGENESIS
Sara Smith, Department of Biology, University of Nebraska at Omaha, NE 68182
Coxsackievirus B3 (CVB3) is an etiological factor in the development of myocarditis,
pancreatitis, and type I diabetes. The CVB3 genome is a positive, single-stranded ribonucleic acid
(RNA) genome containing 7,400 base pairs, organized into four sections: 5’ untranslated region (5’
UTR), single open reading frame, 3’ untranslated region (3’ UTR), and a poly A tail. The 5’ UTR is 743
base pairs in length. Previous research has indicated base mutations occurring within the 5’ UTR can
alter the RNA structure, and thus alter virulence. The focus of my research is to analyze a strain of
CVB3 with mutations occurring at bases 122 and 126 in the 5’ UTR. Following RNA isolation, the
structure of the 5’ UTR is analyzed by treating with modifying chemicals: dimethyl sulfide (DMS), 1cyclohexyl-(2-morpholinoethyl) carbodiimide metho-p-toluene sulfonate (CMCT), and 1,1-Dihydroxy3-ethoxy-2-butanone (Kethoxal). Each chemical modifies a select exposed base in the 5’ UTR RNA.
Modified RNA is analyzed by primer extension using reverse transcriptase and a primer labeled with ϒ32P. Resultant cDNA is run on a 12% urea polyacrylamide gel and imaged. Preliminary analysis reveals
that mutations occurring at 122 and 126 have altered RNA folding.
BRINGING A BIG FISH TO A LITTLE POND: A “DIY” ZEBRAFISH AQUATIC HOUSING
SYSTEM ON A BUDGET
Kendall J. Schick and Kyle B. Johnson, Department of Natural Sciences, Concordia University, 		
NE 68434
The zebrafish (Danio rerio) experimental model is ideal for small laboratories and educational
settings. The low cost and smaller size of fish husbandry, as compared to that of small mammals, make
it an ideal system for low cost, large scale testing. Zebrafish studies have the potential for flexible
experimental design, high throughput, and high congruency with humans (i.e. 84%), making zebrafish
ideal in vivo experimental models. Traditional entry-level housing tanks prohibit the total number of
specimens due to required frequent water changes and general tank management. Commercial benchtop
or bookcase style aquatic housing facilities (AHF) are equipped with continuous flow and multiple tank
size varieties to overcome these obstacles. However, these AHFs are cost prohibitive for institutions with
limited financial resources, e.g. small liberal arts universities and K-12 schools. Others have described
budget designs that could be built for about $1000. However, these designs neglect to address tank
temperature regulation and may still be cost prohibitive to some. Here we describe our attempt to build
a novel, continuous flow, temperature regulated, AHF for under $500. This AHF, fitted with 24 tanks of
variable size, could have a maximum capacity of >600 zebrafish.
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THE EFFECTS OF SUCRALOSE ON ESCHERICHIA COLI AND ENTEROBACTER
AEROGENES
Brigette Corder, Bryan College of Health Sciences, Lincoln, NE 68506-1398
Recent evidence suggests that the gut microbiome may be altered by the intake of artificial
sweeteners. The goal of this study was to examine the effects of sucralose, an artificial sweetener, on two
gut bacteria; Escherichia coli and Enterobacter aerogenes. Strains of each bacterium were established
by long term culturing in three different concentrations of sucralose in addition to a control
strain without sucralose. The growth rates of each strain were determined in the presence and absence
of sucralose. The growth of control E. coli cells was strongly inhibited in the presence of high levels
of sucralose, while E. coli cells cultured long term in high levels of sucralose showed a lack of similar
growth inhibition. The growth of E. aerogenes cells was not strongly inhibited in the presence of
sucralose. In addition to examining the growth of these two strains in isolation, control strains of E.coli
and E. aerogenes were studied in coculture. In the presence of sucralose, E. aerogenes was able to
rapidly out-compete E.coli, while major shifts in the co-culture composition were not observed in the
absence of sucralose. These findings have implications for individuals with a large dietary intake of
sucralose with respect to changes in their gut microbiome composition.
EFFICACY OF EXPERIMENTAL COMPOUNDS AGAINST THE ACUTE STAGE OF
TOXOPLASMA GONDII INFECTION
Austin Sanford, Ryan Hemsley, Sydney Zach, Elyssa Monzingo, Gabrielle Watson, and Paul
H. Davis, Department of Biology, University of Nebraska at Omaha, NE 68182
Toxoplasma gondii is an obligate intracellular parasite that can cause severe complications in
immunocompromised individuals and in developing fetuses of first time infected mothers during acute
infection. Nearly 60 million individuals in the United States are infected. The aim of this research was
to further test the effectiveness of five compounds found to be effective in preliminary T. gondii and
host cell toxicity screenings. In vivo experiments were performed using a murine model to determine
the efficacy and toxicity of these compounds in a living organism. One compound was found to be
significantly effective in treating acute infection. Further classification of this compound will be
performed as well as new compounds derived from our most effective compound will be synthesized
and evaluated.
INTRON DEGENERATION IN THE LICHEN FUNGI TELOSCHISTES CHRYSOPHTHALMUS
Dawson Johnson, Derek Kleier and Dawn M. Simon, Department of Biology, University of 		
Nebraska at Kearney, NE 68849
Introns are ubiquitous in eukaryotes and can have serious deleterious effects for the host
organism. For example, improper splicing of introns in humans has been implicated in an estimated
1/3 of all genetic disease. While they can have a variety of functions in modern eukaryotes, they likely
initially arose as purely selfish elements. We are interested in understanding this process. In particular,
we are focused on spliceosomal introns that are found in nuclear ribosomal RNA (nrRNA). These
introns are largely restricted to lichen-forming fungi, suggesting a recent origin which makes their
evolutionary history much more tractable than most spliceosomal introns. We specifically hypothesize
that nrRNA spliceosomal introns arise from degeneration of group I ribozymes, which are also common
in nrRNA genes in lichen-forming fungi. Here we focus on one position in the small subunit (SSU) in
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the lichen-forming fungi Teloschistes chrysophthalmus. This position has introns of varying lengths,
all of which contain sequences typical of spliceosomal introns and many also have potential secondary
structures typical of group I ribozymes. The overall objective of the study is to discover additional
introns that represent intermediate steps in the transition from group I ribozymes to spliceosomal
introns. Here, we use an expanded set of introns, collected from samples across much of the North
American geographic range of T. chrysophthalmus to provide evidence of degeneration both in
secondary structure and in vivo splicing. The project described was supported by grants from the
National Center for Research Resources (5P20RR016469) and the National Institute for General
Medical Science (8P20GM103427), a component of the National Institutes of Health.
A COMPARATIVE STUDY BETWEEN POLYCULTURE OF BRUSSELS SPROUTS AND
SWEET PEPPERS WITH MONOCULTURES IN AN AQUAPONICS SYSTEM
Jazmin Sanchez, Brittney Adams, and Nate Bickford, University of Nebraska at Kearney, NE
68849
Aquaponics is the hybrid system of hydroponics and aquaculture. In this system, one can grow
and feed fish, and in turn, they feed the plants. Aquaponics has many advantages over these other two
systems, because it will conserve water and recycle nutrients. The objective of this experiment was to
determine the nutrient dynamic differences between a monoculture of sweet peppers and a polyculture
of Brussels sprouts and sweet peppers in an aquaponics system. Ten aquaponics systems were set up
with five units containing the monoculture of sweet peppers and another five units that had both Brussels
sprouts and sweet peppers. Each aquaponics system include tanks containing 15 tilapia and tubes to help
recirculate the water. The ammonium and nitrate readings were recorded with a LabQuest
2 using the nitrate and ammonium ion-selective electrodes. There were differences seen in the data.
INVESTIGATING MECHANISMS OF CLINICALLY APPROVED DRUGS ON
MITOCHONDRIA RELATED TO TRANSFECTION EFFICIENCY
Alec McCarthy, Andrew Hamann, Albert Nguyen, and Angela Pannier, Department of
Biological Systems Engineering, University of Nebraska–Lincoln, NE 68583
Non-viral gene delivery, in contrast to viral delivery, is safer and more flexible with respect to
genetic cargo size, ease of protocol, and scalability, but is significantly less efficient. One strategy to
improve non-viral gene transfer efficiency is through pharmacological priming – the modulation of
gene delivery mechanisms and transgene expression through altering related cellular pathways. A highthroughput screen of the NIH Clinical Collection of drugs revealed priming with several compounds
related to mitochondrial function significantly modulated transgene expression in polyethylenimine(PEI) transfected HEK293T cells (Nguyen, et al., 2016). To explore these compounds’ actions relative
to transfection and mitochondrial stress, we will examine programmed cell death (PCD) and
mechanisms thereof, depolarization of the mitochondrial membrane, and the release of interior
mitochondrial proteins into the cytosol. Further, protein-ligand docking systems will be used to predict
and quantify the drug’s affinity and bond strength to receptive binding sites. The examination of such
pathways will aid in understanding the effects of PEI on cellular toxicity. The varied methods of analysis
will help generate a greater understanding of the mechanisms through which pharmacological agents and
PEI affect transfection efficiency. Further, repurposing the NIH Clinical Collection of drugs as priming
agents may lead to increased transfection efficiency, which may advance non-viral gene delivery system
research.
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ANTIVIRAL ROLE FOR PLANT DEFENSINS
Stacie Skaff, Department of Biology, Nebraska Wesleyan University, Lincoln, NE 68504
Turnip mosaic virus is a Potyvirus, the largest group of positively stranded RNA viruses. These
viruses infect rice, maize, wheat, soybean, trees, and vegetables. The virus was first found in the US in
1921 and since then has spread worldwide, causing a severe decrease in yield and quality of industrial
crops. Potyviruses employ virus-encoded proteases that cleave a polyprotein encoded by the viruses
in order for replication. Plant defensins of the AtPDF2 family are predicted to inhibit proteases. While
plant defensins are known to have antifungal activity, when in the presence of a virus such as Turnip
mosaic virus, plant defensins show that they may have an antiviral role against them. The purpose of
this project was to determine the antiviral activity of plant defensins, specifically DEFENSIN 2.6, and
to identify the molecular target of these PDF proteins. To evaluate if plant defensins have an antiviral
role, Arabidopsis thaliana wild-type and mutant plants were inoculated with TuMV-GFP. Local and
systemic infection of TuMV-GFP was monitored with a hand held UV lamp from days 2 to 7 post
inoculation. There were no differences with respect to local infection but differences in systemic
infection were detected. Interestingly, pdf2.2 and pdf2.6 single mutants were systemically infected faster
and accumulated more virus than wild type plants. These results suggest that genes PDF2.2 and PDF2.6
have antiviral activity that normally restricts the virus movement and/or the establishment of systemic
infection. These findings provide a genetic foundation to investigate the molecular mechanism used by
plant defensins to restrict virus infection. Defensin proteins are present in humans, thus these results
suggest the intriguing possibly of using defensing proteins against viral diseases in humans.
SUPPRESSOR-DEFICIENT AND GFP-TAGGED TURNIP MOSAIC VIRUS INOCULATION OF
ARABIDOPSIS THALIANA BY AGROINFILTRATION
Brittney DeWald, Department of Biology, Nebraska Wesleyan University, Lincoln, NE
68504; and Hernan Garcia-Ruiz, Department of Virology, University of Nebraska–
Lincoln, 68504
This research specifically focused on using agroinfiltration methods to infect Arabidopsis
thaliana plants with Agrobacterium tumefaciens 6V3101, which carried a plasmid containing the
GFP- tagged Turnip mosaic virus (TuMV-GFP) or suppressor deficient TuMV-AS9-GFP. Arabidopsis
thaliana was used as the model organism used to study the effects of Turnip mosaic virus (TuMV) in
the plant host. Turnip Mosaic Virus will accumulate in Arabidopsis thaliana, forming local infection
site and moving systemically throughout the inoculated plants susceptible to the virus. Infected plants
will demonstrate symptoms of stunting, leaf/stem/flower/ malformations, and viral movement will be
visualized under ultraviolet light. Four leaves were infiltrated per plant with either TuMV-GFP, TuMVAS-GFP, or GUS, which was the negative control of the experiment. A total of 12 plants were infiltrated
per treatment and the experiment was performed a total of 3 times. Local necrosis, local infection
efficiency, and systemic infection efficiency in the infected plants were measured starting 6 days post
inoculation. Our results demonstrate that when A. thaliana is missing the dicer-like proteins 2, 3, and
4 which are involved in the plant’s defense system, A. thaliana is susceptible to both the wild type and
mutant Turnip Mosaic Virus. However, when the Turnip Mosaic Virus is missing its silencing suppressor
(AS9 gene) it is unable to infect wild type A. thaliana. The findings of this research are significant
to understanding plant resistance to viruses, host-virus interactions, and the development of antiviral
strategies.
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ESTROGEN RECEPTOR α-36 TARGETING REDUCES SKIN CANCER STEM/
PROGENITOR CELLS
Dan L. Pham, Matti J. Holmes and Laura A. Hansen, Department of Biomedical Sciences, 		
Creighton University, Omaha, NE, 68178
Estrogen signaling has been found to stimulate the development and progression of breast cancer.
Previous studies on estrogen signaling and its association with cancers mainly focus on the nuclear
estrogen receptor (ER) ER-α66, which regulates gene transcription upon estrogen binding. ER- α36, an
isomer of ER-α66, was recently found to be involved in a membrane-initiated signaling pathway. This
results in an inhibition of the activity of ER-α66, shifting the carcinogenesis and metastasis processes in
multiple kinds of cancer from estrogen-dependent to growth-factor dependent, allowing these cancers
to develop resistance towards estrogen-antagonist drugs (for example:Tamoxifen). Our study focused
on understanding the role of ER-α36 signaling pathway in squamous cell carcinoma (SCC) skin cancer
(especially in cancer stem cell activity) using a three-dimensional (3D) tumor spheroid assay. SCC13
cells were treated with either 17β-Estradiol (ER-α66ligand), Icaritin (ER- α36 inhibitor) or growthfactor-free media and were cultured in suspension for 7 days (following tumor spheroid assay protocol).
We assessed tumor development and progression by quantifying the number and size of tumor spheroids
collected at the end of the assay. To evaluate cancer stem cell activity, we used Real Time PCR (RTPCR) and confocal immunofluorescence with differentiation markers (Keratin-5, Keratin-1) and stem
cell marker (ALDH1). Our study showed no significant increase in spheroid formation (number of
spheroids), spheroid development (size) or cancer stem cell activity following 17β-Estradiol treatment,
suggesting an estrogen-independent progression of SCC13-generated tumors. A significant decrease in
spheroid formation-development and cancer stem cell activity was observed in Icaritin treated tumors.
Removal of growth factor from culturing media also decreased the size of tumor spheroids and cancer
stem cell activity significantly. These results suggest that specific targeting of ER-α36 can reduce the
number of cancer stem cells in cutaneous SCC. Further research is warranted to investigate the potential
of ER-α36 as a target for skin cancer treatment. This publication was made possible by grants from
the National Institute for General Medical Science (NIGMS) (5P20GM103427), a component of the
National Institutes of Health (NIH), and its contents are the sole responsibility of the authors and do not
necessarily represent the official views of NIGMS or NIH.
SERUM EXOSOMES MODULATE MONOCYTE AND MACROPHAGE INFLAMMATORY
RESPONSES
Emily E. Belak, Pulmonary, Critical Care, Sleep & Allergy Division, University of Nebraska
Medical Center, Omaha, NE 68198 and Department of Biology, Doane University, Crete, NE
68333; and Tara M. Nordgren and Art J. Heires, Pulmonary, Critical Care, Sleep & Allergy 		
Division, University of Nebraska Medical Center, Omaha, NE 68198; and Janos Zempleni, 		
Department of Nutrition and Health Sciences, University of Nebraska–Lincoln, NE 68588; 		
and Debra J. Romberger, VA Nebraska Western Iowa Healthcare System, Omaha, NE and 		
Pulmonary, Critical Care, Sleep & Allergy Division, University of Nebraska Medical Center, 		
Omaha, NE 68198
Exposure to aerosols in the agricultural environment causes serious lung pathologies in farm
workers. Agricultural dusts found in swine concentrated animal feeding operations (CAFO) contain
a variety of immune-stimulatory factors, including bacterial components and TLR ligands. Dust
exposure elicits potent lung inflammatory responses, and immune effector cells such as monocytes
and macrophages contribute to both the initial inflammatory response and its resolution. Cell-derived
exosomes with their cargo of RNA, proteins, and lipids are a means of intercellular communication
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during inflammatory assault, and provide a means of protecting active biological mediators to allow for
coordinated gene and cellular regulation. Diet-derived exosomes are implicated in alterations in immune
cell activities. We investigated the role of exosomes in regulating immune effector cell responses to
agricultural dust components. Immortalized THP-1, or primary human monocytes were maintained
in DMEM containing 10% FBS (complete) or DMEM + exosome-depleted FBS (EXO). Cells were
stimulated with a CAFO dust extract (DE), peptidoglycan (PGN) or lipopolysaccharide (LPS).
Supernates or lysates were assayed for TNF-α, IL-8, AREG, TACE (ADAM-17). In addition, cultured
monocytes were differentiated to a macrophage-like phenotype (mo-macs) and stimulated as above.
Adherent mo-macs were immunostained for COX-2 expression, or were incubated with fluorescent
microspheres to assess their phagocytic ability. Depletion of exosomes in THP-1 and macrophage
cultures weakened Dust extract-induced release of proinflammatory cytokines, COX-2 expression,
and TACE activity. Phagocytosis was increased in stimulated mo-macs deprived of exosomes. These
findings lay the groundwork for investigations explaining the role of dietary exosomes in the context of
dust induced airway inflammation. Funded by: Nebraska EPSCoR—University of NE Food for Health
Collaboration Initiative Seed Grant (Romberger and Nordgren); INBRE Biomedical Research Program:
P20 GM103427 from NIGMS, NIH (Belak), NIOSH 2R01OH008539-09 (Romberger) and NIEHS
K99ES025819 (Nordgren).
IS TECHNOLOGY BETTER? ACCURACY OF HISTORY AND PHYSICAL EXAMINATIONS
IN THE ELECTRONIC MEDICAL RECORD
Bridget Bucher, Department of Biology, Nebraska Wesleyan University, Lincoln, NE 68504
Health information technology is widely used in today’s healthcare system. Therefore, it is
necessary to identify the benefits and drawbacks of electronic medical records (EMRs) in order to
improve patient care. The medical records of 78 initial consult patients from the University of Nebraska
Medical Center’s Department of Internal Medicine and Division of Oncology and Hematology were
analyzed. Each patient’s EMR was compared to the progress note dictated by the physician in order to
determine the accuracy between the two methods of documentation. The results showed a significant
difference between the EMR and progress notes dictated by the physician for past medical history and
past surgical history, with P values below 0.05 (0.0315 and 0.0012, respectively). The progress notes
contained more information than the EMR for past medical history. In comparison, the EMR contained
more information than the progress notes for past surgical history. For social history, 33.33% of the
progress notes contained the patient’s occupation, residence, smoking status, and alcohol use, compared
to none of the charts in the EMR. For family history, 88.46% of the progress notes contained the health
of both the patient’s mother and father, compared to 47.44% of the charts in the EMR. Our data suggests
that there is a substantial difference in the amount of information listed between the two methods of
documentation, favoring the progress notes dictated by the physician. Although this study showed that
template based notes degrade the quality of clinical documentation, EMRs remain controversial until
more collective studies are performed.

92

A PUTATIVE STAGE-SPECIFIC TRANSCRIPTION FACTOR IN TOXOPLASMA GONDII
CONTROLS EXPRESSION OF BRADYZOITE GENES
Harim I. Won, Lakshmi-Prasad Potluri, and Paul H. Davis, Department of Biology, University of
Nebraska at Omaha, NE 68182
Toxoplasma gondii is an obligate intracellular parasite with worldwide distribution. This
protozoan can infect all nucleated mammalian cells, and is the etiologic agent of toxoplasmosis in
humans. The T. gondii life cycle includes the conversion from tachyzoite to bradyzoite – stages which
give rise to acute and chronic infection, respectively. Bradyzoite-stage cyst infection is lifelong and has
no treatment or cure. This work highlights the mediation of bradyzoite differentiation by a stage-specific
transcription factor which putatively regulates the expression of bradyzoite genes. Using a
transcriptomic microarray approach, a cluster of transcripts upregulated early during bradyzoite
induction was identified. MEME analysis of these “up early” transcripts identified a shared upstream
consensus motif, a putative transcription factor binding site. Using a dual luciferase assay adapted for
recombinational cloning and reporter gene quantification by qPCR, we examine the ability of this DNA
motif to effect gene expression during bradyzoite induction. The results of this study further characterize
the molecular changes which occur during differentiation and provide insight for future studies on gene
regulation in this important protozoan pathogen.
GENERATION OF A FLUOROGEN-ACTIVATING TAG FOR CANDIDA ALBICANS PROTEIN
LOCALIZATION
Christopher M. Dziatkowski and Jill R. Blankenship, Department of Biology, University of
Nebraska at Omaha, NE 68182
Candida albicans is a pathogenic fungus that resides in the human body. Normally C. albicans
is benign within the human body, however in immunocompromised patients it can pose a significant
threat to human health. The mortality rate of such an infection can reach up to 40% even in the event of
treatment. Our lab studies a group of proteins, septins, that are imperative for morphogenic conversions
that play a key role in the pathogenesis of C. albicans. Furthermore, these septin protein complexes also
play a role in antifungal drug susceptibility. Septin localization and abundance within the cell appears
to play a role in its response to antifungal drugs and in morphogenic transitions. The use of GFPtagged septins has revealed novel responses to environmental conditions linked with pathogenesis and
C. albicans response to antifungal drugs, however bleaching of the signal means that it is not possible
to track individual cell response to these conditions over time. In order to tackle this problem, we are
generating a Candida-specific SCFV tag for septin proteins. This antibody-like tag binds to malachite
green, this constraining of malachite green creates fluorescence in the green spectrum. This eliminates
the bleaching of the signal because of the kinetics of binding between the SCFV and malachite green.
This lets us observe septins during stress, giving us insight on their dynamic response to environmental
signals. Furthermore, this work will allow us to create a novel tag for C. albicans that could be used to
visualize the localization of other stable proteins in the cell.
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ANALYSIS OF BARN OWL (TYTO ALBA) DIET AND PREY HABITAT AT PONCA STATE
PARK
Ann Spilker, Department of Biology, Concordia University, Seward, Ne 68434
There are no known records of barn owl diet from northeastern Nebraska. Barn owl pellets
collected from a nest site at Ponca State Park were dissected to identify and analyze their diet. Prey
bones were identified to genus and species by examining skulls, jaws, and cheek teeth. A total of 359
prey were identified from 218 pellets plus pellet debris. Overall, 7 mammal prey species were identified.
Reithrodontomys megalotis (western harvest mouse) was the most frequent in the barn owl diet (45.1%).
Microtus pennsylvanicus (meadow vole) was the 2nd most frequent in the diet (35.2%) but made up the
majority of the diet by biomass (68.8%). Land cover data from the National Land Cover Database 2011
was used to examine habitat types in the study area. A map of land cover in a 768 ha rectangle around
the nest site was made using ArcMap 10.5 software. Cultivated crops made up the majority of the land
cover in the area (64.5%). Prey habitat and land cover data were analyzed to determine if barn owls hunt
in one habitat over another. Barn owl diet and habitat studies are important to better understand and
conserve this important raptor species
ANTIVIRAL ACTIVITY OF PLANT DEFENSINS
Dalton Hegeholz and Hernan Garcia-Ruiz, Department of Plant Pathology, University of 			
Nebraska–Lincoln, NE 68503
Turnip mosaic virus is a positive strand RNA virus that is part of the potyvirus family, and can
act as a pathogen in rice, maize, wheat, soybeans, trees, and vegetables. Potyviruses like TuMV encode
a polyprotein that is cleaved by virus-encoded proteases. Defensins are small cysteine-rich cationic
proteins that are part of the innate immune system, which is one of the mechanisms of defense against
pathogen attack. Defensins are known for their antifungal activity and are predicted to inhibit proteases,
like the ones encoded by TuMV. Through bioinformatics analysis, we predicted that all six members of
the AtPDF2 family in DEFENSIN 2.6 (AtPDF2.6) on the Arabidopsis thaliana genome have antiviral
activity against TuMV.
To test this hypothesis, A. thaliana single mutants lacking one PDF member were inoculated
with TuMV in order to test if these single mutants experienced faster viral spread or accumulated more
virus than the wild-type A. thaliana. At 6 days post inoculation (dpi), we found no significant difference
in the amount of local infection between the wild-type A. thaliana and the single mutants. However,
upon collection of infected samples and testing for coat protein accumulation, we found that pdf2.2 and
pdf2.6 had higher amounts of coat protein accumulation, indicating more viral infection in the absence
of pdf2.2 and 2.6. Because pdf2.2 and 2.6 had higher coat protein accumulation, it is believed that these
two genes have antiviral activity, so they were cloned regularly and cloned with a 1xHA tag in order to
more easily identify the antibodies through Western blot analysis. These pdf clones were then combined
individually with TuMV and used to infiltrate Nicotiana benthamiana in order to observe the spread of
virus in the leaves (average infection spots per leaf). N. benthamiana was used because the pdf genes are
already present on the A. thaliana genome, so a different species was needed in order to test the effects
of each individual gene. At 5 dpi, it was found that the TuMV-GFP+AtPDF2.6 and TuMVGFP+AtPDF2.6-HA constructs both had significantly lower amounts of infection spots per leaf relative
to the positive control (TuMV-GFP+GUS). This indicates that the pdf2.6 gene does, in fact have
antiviral activity. The pdf2.2 gene does not, however, have antiviral activity.
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PATHOGENICITY OF NORA VIRUS IN GERM-FREE DROSOPHILA MELANOGASTER 		
Makayla Nemecek, Rebecca Best, Shelby Peters, Carlie Prososki, Lesley Towery, Brad L. 		
Ericson, Darby J. Carlson, and Kimberly. A. Carlson, Department of Biology, University of 		
Nebraska at Kearney, NE 68849
Microbiota in mammalian species plays a key role in the presence of gastrointestinal viruses.
This is also true for invertebrate species, even though they are not as widely characterized. One such
invertebrate virus that replicates in the gut and may have a connection with healthy microbiota is
Drosophila melanogaster Nora virus. Nora virus is a picornavirus that exhibits fecal-oral transmission,
and demonstrates persistent infection without any characterized pathogenicity. These characteristics,
along with data that demonstrates the microbiota of the gut of both vertebrate and invertebrate species
may be dependent upon persistent viral infection, led us to hypothesize that Nora virus may be important
in maintaining a healthy gut microbiota in D. melanogaster allowing them to live longer. Germ free
Drosophila were generated with the use of antibiotics and divided into four separate treatment groups:
Nora virus positive/bacteria positive, Nora virus negative/bacteria positive, Nora virus negative/bacteria
negative, and Nora virus negative/bacteria negative. The presence of Nora virus was determined via
RT-PCR, using gene specific primers. The presence of microbiota was determined by homogenizing D.
melanogaster in Luria broth (LB) and plating on LB agar plates. After all treatment groups were tested,
a longevity study was conducted on each of the conditions. The longevity study on the Drosophila that
possessed their normal microbiota suggests that Nora virus does not enhance longevity, but microbiota
is needed when virus is present to live. However, data suggested that when no virus is present,
microbiota can actually hinder the longevity of D. melanogaster. This suggests that Nora virus may
not be needed to maintain a healthy gut microbiota and microbiota may only be beneficial when Nora
virus is present, but further testing is needed. The project described was supported by grants from
the National Center for Research Resources (5P20RR016469) and the National Institute for General
Medical Science (8P20GM103427), a component of the National Institutes of Health.
REGULATORY T-CELLS ENHANCE METABOLISM OF AMYLOID-β IN MONOCYTEDERIVED MACROPHAGES
Tiana B. Peterson, Nebraska Wesleyan University, Lincoln, NE 68504; and Yaman Lu, David 		
Huang, Howard E. Gendelman and Tomomi Kiyota, Department of Pharmacology and 			
Experimental Neuorscience, University of Nebraska Medical Center, Omaha, NE 68198
Accumulating evidences suggest the implication of innate and adaptive immune responses in
the pathogenesis of Alzheimer’s disease (AD). Such responses influence tempo of disease progression.
Recent studies demonstrate a beneficial role of regulatory T cells (Tregs) in the pathophysiology of
various neurodegenerative disorders. However, the impact of Tregs and the specific mechanisms
of how Tregs affect AD pathogenesis are poorly understood. To this end, we investigated a role of
Tregs in ß- amyloidosis, also known as Alzheimer’s disease. Human monocyte-derived macrophages
(MDM) were exposed to amyloid-ß peptides (Aß), and Aß uptake and degradation were monitored.
Immunofluorescent and biochemical analyses revealed that both Aß uptake and degradation in MDM
were accelerated in presence of CD4+CD25+CD127dim/- Tregs. These results suggest that communication
between Tregs and MDM speeds Aß metabolism in MDM.
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DEFINING THE ANTIBIOTIC RESISTOME OF NWU STUDENTS
Garrett Teel, Department of Biology, University of Nebraska Wesleyan, NE 68504
Inactivation of antibiotics by resistant bacteria can passively protect sensitive pathogens in
a cooperative manner. For example, Streptococcus pyogenes, the causative agent of strep throat, is
normally sensitive to penicillin. However, penicillin-resistant bacteria residing in the oral flora can
produce β-lactamases that degrade the drug and hinder elimination of the pathogen. To characterize the
antibiotic resistance genes present in the oral microbiome (the oral resistome) swabs were taken from
Nebraska Wesleyan University students and cultured onto Mitis-Salivarius medium, which selects for
streptococcal and enterococcal species. Colonies were isolated and subcultured to brain-heart-infusion
agar. Broth cultures were inoculated and allowed to grow for 24-48 hrs. Antibiotic sensitivity was
determined by the Kirby-Bauer disk diffusion method. The cultures were spread onto Mueller-Hinton
agar plates and antibiotic-impregnated paper disks were placed on the agar at one-inch intervals. The
plates were incubated overnight at 37oC and the zones of inhibition were measured the following day.
Resistance of the bacterial colony was determined using a standard table. We hope to be able to define
the potential for cooperative resistance by defining the oral resistome.
STRUCTURAL ANALYSIS USING SHAPE CHEMICAL MODIFICATIONS ON THE 5’
UNTRANSLATED REGION INTERNAL RIBOSOME ENTRY SITE IN COXSACKIEVIRUS
B3
Quinn Nelson and William Tapprich, Department of Biology, University of Nebraska at Omaha, 		
NE 68182
Coxsackievirus B3 (CVB3) is a picornavirus that causes a variety of diseases ranging from
pancreatitis, myocarditis, and may be linked to type I diabetes. This positive-sense single-strand
RNA virus has a genome of approximately 7,400 nucleotides. At the 5’ end of the genome a highly
structured untranslated region (5’ UTR) folds on itself to create an internal ribosomal entry site (IRES)
and structures significant to genome replication: which are crucial for virulence. Computational and
experimental methods have combined to create a structural model that depicts seven domains (I to
VII) of secondary structure, forming the IRES region. This study examines the tertiary and quaternary
structure of the IRES region, and its ultimate binding to PCBP2 using SHAPE chemical probing.
SHAPE chemical probing functions by testing the flexibility of individual nucleotides to bind to specific
chemical reagents. This reveals flexible nucleotides that are presumably unstructured and those that are
structured. The flexibility of individual nucleotides is quantified using reverse transcriptase mediated
primer extension. Fragments generated from this process specify nucleotides susceptible to SHAPE
modification, thus providing evidence to tertiary structures on a nucleotide-specific level. Data generated
through SHAPE modification is quantified and analyzed by algorithms to provide enhanced insights to
the structure of the IRES region.
CHARACTERIZATION OF STAPHYLOCOCCUS AUREUS STRAINS ISOLATED FROM
ATHLETES, NON-ATHLETES, AND ATHLETIC FACILITIES IN A UNIVERSITY SETTING
Joselyn Lemm, James Matson, and Michael Olive, Department of Biology, Nebraska Wesleyan
University, Lincoln, NE 68504
In the past ten years, community-acquired strains of methicillin resistant Staphylococcus
aureus (CA-MRSA) have emerged and spread across the country. CA-MRSA infections have become
an increasing problem in athletics particularly for American football and wrestling. Previously, we
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conducted a study that established the prevalence of commensal colonization with S. aureus, including
MRSA, in Nebraska Wesleyan students and on athletic equipment in the Weary Center. S. aureus strains
were isolated from 10 students, of which 5 were preliminarily identified as MRSA and 5 were sensitive
to methicillin, but resistant to erythromycin by disk diffusion assay. The presence of the mecA gene
was identified by PCR in all of the MRSA strains, confirming they were true MRSA strains. Since S.
aureus erythromycin resistance can be due either to 23S rRNA methylases mediated primarily by ermA,
ermB, or ermC genes or to efflux of the antimicrobial agent mediated by the msrA gene, we used PCR
to identify the genotype responsible for the resistance. Two erythromycin resistant strains contained
the ermA and ermB genes while the remaining three strains contained all three methylases. A single
isolate contained the msrA efflux gene. One of the MRSA isolates contained ermA and erm B genes, yet
was sensitive to erythromycin. All MRSA and erythromycin resistant strains were typed using random
amplified polymorphic DNA PCR (RAPD). Neither the MRSA nor the erythromycin resistant strains
were genotypically related. This is important because it indicates there is not a common infection source
within the university.
PRE-TREATMENT OF ARABIDOPSIS ROOTS WITH HEAT-KILLED PSEUDOMONAS
AERUGINOSA TO PREVENT BIOFILM GROWTH
Josiah Oyebefun and Tessa Durham Brooks, Department of Biological Sciences, Doane
University, Crete, NE 68333
Pseudomonas aeruginosa is responsible for approximately 51,000 hospital-borne infection per
year (CDC). Bacterial biofilms, a community of bacteria with unique physiological properties, are the
basis of anti-microbial resistance. While the pathogenicity of P. aeruginosa is well documented, current
treatments for limiting or even preventing infection are not sufficient or available. The goal of this
project was to develop a vaccine against P. aeruginosa infections.The A. thaliana root was used as an
easy to acquire biological surface for growing biofilms. Two strains of P. aeruginosa, the clinical isolate
PA14 and the environmental isolate PA01, were used. PA01 and PA14 were heat-killed and introduced
to roots before inoculation with the corresponding live bacteria. Two positive-control groups and a
negative-control group were also included. Roots were imaged regularly for three days. Biofilm growth
was measured using ImageJ and compared between treatments.It was observed that PA01 vaccination of
the A. thaliana root significantly reduces the formation and growth of biofilm on the root’s surface
while PA14 vaccination did not. In addition, biofilm formation and growth of the two strains occurred
at different rates with PA14 growing slower. It was also observed that biofilms on the mock-vaccinated
roots of both the PA01 and PA14 strains tended to initiate a distance away from the root and grew
inward, toward the root’s surface. The vaccinated roots grew from the root’s surface outward. The role
of peptidoglycan in explaining this observation was explored. To accomplish this, two groups were
treated with peptidoglycan solution before inoculation with PA01 or PA14 in addition to the two
experimental groups and the two positive control groups utilized in the previous experiment. Images
were collected and analyzed as in the previous experiment to determine the role of peptidoglycan in the
alteration of biofilm growth patterns on the root surface. This research is funded by National Institute for
General Medical Science (NIGMS) (5P20GM103427), a component of the National Institutes of Health
(NIH).
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MANIPULATION, OVER-EXPRESSION AND ISOLATION CHLAMYDIA TRACHOMATIS A/
HAR-13 SEROTYPE A MAJOR OUTER MEMBRANE PROTEIN AS A POTENTIAL VACCINE
Nathan Hatch, Madison Lange, and Douglas Christensen, Department of Life Sciences, and 		
Gustavo Zardeneta, Department of Physical Science, Wayne State College, Wayne, NE 68787
When it comes to infectious diseases, Trachoma holds the title of causing the most cases of
preventable blindness in the world. Trachoma is caused by the bacterium Chlamydia trachomatis, and is
currently the cause of 8 million cases of visual impairment across the globe, with an additional 84
million active cases where permanent blindness can still be prevented. Due to subpar health care systems
in the 57 countries where this disease is considered an endemic, it has been extremely difficult to treat
and educate the public. Our goal is not to fight the established infections, but instead to prevent future
infections through vaccination. The protein we selected to use as a vaccine is referred to as MOMP
(Major Outer Membrane Protein) which is a protein that is highly expressed on the surface of Chlamydia
trachomatis. However, due to the parasitic nature of Chlamydia, large scale production and isolation
of MOMP can be expensive. Additionally, over-expression of MOMP in host strains results in protein
folding complications associated with cysteine residues. Here we confirm successful site-directed
mutagenesis to help remedy protein-folding issues and work toward purification of E. coli BL21 overexpressed recombinant MOMP protein. This publication was made possible by grants from the National
Center for Research Resources (5P20RR016469) and the National Institute for General Medical Science
(NIGMS) (8P20GM103427), a component of the National Institutes of Health (NIH) and its contents
are the sole responsibility of the authors and do not necessarily represent the official views of NIGMS or
NIH.
EXPLORATION OF MIDWEST UNITED STATES JUNIPERUS POLLEN RELEASE
OUTSIDE OF THE TYPICAL SPRING SEASON
Jaime Bridges, Department of Biology, Nebraska Wesleyan University, Lincoln NE 68504
Pollen is one source of common aeroallergens correlated with seasonal allergic rhinitis,
known also as hay-fever or common spring allergies. The seasonality of most aeroallergens are well
documented through long-term pollen sampling. Cedar pollen (from a variety of Juniperus and related
genera) is a significant spring allergen with an early spring release, commonly abundant in the air as an
allergen February through April where pollen levels can reach peak levels over 3000 g/m3 though
typical averages are below 500 g/m3. Though Juniperus trees are not known to release pollen during the
fall allergy season, a 2001 study documented Juniperus pollen in late October through mid-November.
To better characterize this phenomenon, late fall pollen counts were collected and analyzed from early
September to mid-November 2014-2016 in Lincoln, Nebraska. Fall Juniperus pollen was consistently
present and ranged from low (1-14 g/m3) to high (90-1499 g/m3) levels, much less than the spring
release. Although ragweed (Ambrosia spp.) pollen is the main fall aeroallergen, average ragweed pollen
levels are low by late September. Sufferers of late fall (October to November) allergic rhinitis, might be
symptomatic from Juniperus pollen. Because reductions in allergic symptoms are most often promoted
with treatments before or at the beginning of the pollen season, knowledge of this fall Juniperus
aeroallergen is important for adequate treatment of rhinitis that may be mistaken for ragweed reactions.
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EFFECTS OF GREEN TEA EXTRACT AND ROSMARINIC ACID ON P. AERUGINOSA
BIOFILM ACCUMULATION GROWN ON CYSTIC FIBROSIS CELLS
Melissa Shadoin, Barbara Clement, Department of Biology, Doane University, 68333
Cystic fibrosis (CF) is an inherited, autosomal recessive disease in which a mutation is present in
the gene for the cystic fibrosis transmembrane conductance regulator (CFTR). The CFTR functions as an
ATP-gated anion channel regulating the transport of chloride and thiocyanate ions across the epithelial
cell membrane and controls the movement of water to produce a thin, slippery mucus. When the CFTR
is mutated, chloride channel proteins are unable to work properly, causing the secretion of mucus, sweat,
and digestive juices that are thicker and stickier than normal. Consequently, the cilia lining of the lungs
is unable to clear out the bacteria and germs. This provides a good environment for bacterial biofilms,
such as Pseudomonas aeruginosa. Bacteria in a biofilm undergo physiological changes, including
increased antibiotic resistance. Chronic P. aeruginosa infections lead to surface damage to epithelial
cells, clogged airways, and impaired airway conductance, resulting in a decline in pulmonary function.
Two plant extracts, green tea and rosmarinic acid, have been shown to inhibit P. aeruginosa biofilm
formation. CF epithelial cells were grown to a monolayer, inoculated with O.D 0.02 P. aeruginosa, and
treated with rosmarinic acid and/or green tea extract for up to 24 hours. At intervals during incubation,
cultures were washed and photographed with phase contrast and fluorescent microscopy in order to
determine whether biofilm accumulation decreases and the integrity of the cells is maintained in the
presence of the plant extracts compared to control treatments. Preliminary results will be presented.
This research is funded by National Institute for General Medical Science (NIGMS) (5P20GM103427),
a component of the National Institutes of Health (NIH).
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IMPACT OF A COMPREHENSIVE HEART FAILURE SELF-CARE REVIEW
Alivia Wardyn, Department of Biology, Nebraska Wesleyan University, Lincoln, NE 68504
Heart failure (HF) is one of the most common reasons for hospital admissions in patients 65
years and older with an estimated one million annual hospitalizations. Despite recent advances, patients
are still frequently hospitalized and efforts to reduce readmissions are of critical importance. The 2013
ACCF/AHA guidelines list HF education, including self-care, as a class I recommendation. The purpose
of this study is to assess an annual self-care education program in a heart failure clinic. Since July 2015,
32 patients new to the Advanced Integrated Medical and Surgical (AIMS) program for HF Clinic were
enrolled in the study. Six month interim analysis has been completed on 24 patients. After obtaining
informed consent and baseline data collection including the Kansas City Cardiomyopathy Questionnaire
(KCCQ), patients underwent initial intensive self-care education with the Principal Investigator (PI)
using a standardized self-care education tool developed by the PI. The education was customized
based on health literacy as assessed by the Rapid Assessment of Adult Literacy in Medicine (REALM)
score. Patients were contacted at six months for re-assessment of the KCCQ questionnaire. Changes in
numerical values were compared pre- and post-intervention using paired t tests.
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CRISPR KNOCKOUT OF CYPB IN JURKT T-CELLS
Hannah E. Durant and Michael Belshan, Department of Medical Microbiology and
Immunology, Creighton University Medical Center, Omaha, NE 68178
Human Immunodeficiency Virus (HIV) is a retrovirus and the etiologic agent of acquired
immune deficiency syndrome (AIDS). HIV targets and destroys CD4 T-helper cells, a type of white
blood cell primarily used in the adaptive immune system, by apoptosis. Previous work in our lab found
that overexpression of Cyclophilin B (CypB) enhances HIV-1 infection. CypB is a multifunctional
protein in the Immunophilin family. We hypothesize that loss of CypB expression will decrease the
susceptibility of a cell to HIV infection. To test this, we constructed CypB-null Jurkat T-cells by
targeting exon 1 of the CypB gene using CRISPR-Cas9 gene knockout system. Over 100 clonal cell
lines were isolated by limiting dilution. Each cell line was screened for CypB expression as well as
susceptibility to HIV transduction. We identified five cell lines to have genomic “aberrations” in the
exon 1 of CypB, and 30 cell lines were identified to have altered susceptibility to HIV both in single
round infection assays as well as replication studies. The CypB-null cells were still found to support HIV
infection, suggesting that CypB is not required for an efficient HIV infection. However, several cell lines
were found to have reduced susceptibility to HIV infection, suggesting off-target effects of the CRISPR
treatment may have occurred. Further genetic analyses to identify these off-target effects may identify
novel HIV dependency factors. This publication was made possible by grants from the National Institute
for General Medical Science (NIGMS) (5P20GM103427), a component of the National Institutes of
Health (NIH), and its contents are the sole responsibility of the authors and do not necessarily represent
the official views of NIGMS or NIH.
EFFECTS OF MUSIC VIBRATION ON THE MINIMUM INHIBITORY CONCENTRACTION
OF GENTAMICIN ON PSEUDOMONAS AERUGINOSA
Emily Andera and Michael Olive, Department of Biology, Nebraska Wesleyan
University, Lincoln, NE 68504
Ultrasonic treatment is often used to disrupt bacteria. We hypothesized that some form of
sonic vibration might weaken gram negative bacterial cell membranes, allowing greater penetration
of a therapeutic antibiotic and more efficient microbial killing. Music with strong decimal vibrations
has been shown to perturb cellular membranes. This may allow antibiotics to penetrate the bacterial
cell membrane and increase their bacteriocidal effects. After overnight growth at 37oC, the plates
were observed for the effects of the antibiotic and music. Both acoustic and electric versions of AC/
DC’s song, “Thunderstruck” decreased the MIC by at least 33% whereas classical guitar music had no
effect. While further research is necessary to determine the sensitivity of other types of bacteria to sonic
treatment, our findings are significant and may have some novel medical applications.
CHARACTERIZATION OF DOLUTEGRAVIR-LOADED CELLULOSE ACETATE
PHTHALATE NANOPARTICLES FOR HIV-1 PROPHYLAXIS
Rachel Pham, Patrick Bruck, Michael Rezich, and Annemarie Shibata, Department of
Biology; and Subhra Mandal and Chris Destache, School of Pharmacy and Health Professions, 		
Creighton University, Omaha, NE 68178
HIV is the sixth leading cause of death in the world. Current HIV treatment, based on
antiretroviral therapy, is effective but has adverse side effects and is costly due to daily, high-dose
regimes. Nanoparticle (NP) formulations potentially increase antiretroviral (ARV) drug bioavailability
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and decrease drug side effects by promoting cellular uptake and sustaining ARV release over time. Our
goal is to formulate cost-effective, long-lasting ARV NPs incorporated into thermosensitive gel for preexposure prophylaxis (PrEP). Our polymeric NP fabrication incorporates the HIV integrase inhibitor
dolutegravir (DTG) and cellulose acetate phthalate (CAP), an anti-microbicidal polymer with specific
antiretroviral properties inhibiting HIV entry. These NPs were assessed for pH-dependent drug release,
cellular cytotoxicity, and efficacy using in vitro and ex vivo cellular assays. Results suggest that CAPDTG-NPs deliver improved PrEP and will be examined for in vivo pharmacokinetics. Research reported
in this publication was supported by the National Institute of Allergy and Infectious Diseases of the
National Institutes of Health under Award Number R15AI118550 and the National Institute for General
Medical Science under 5P20GM103427. The content is solely the responsibility of the authors and does
not necessarily represent the official views of the National Institutes of Health.
CEREBRAL HEMODYNAMIC RESPONSES TO SALTATORY PNEUMOTACTILE
SOMATOSENSORY STIMULATION MEASURED USING TRANSCRANIAL DOPPLER
ULTRASOUND
Emily Thrailkill, Benjamin Hage, Mohammed Alwataban and Jake Greenwood, Department of 		
Biological Systems Engineering; and AnnaJean Scarborough, Department of Special Education 		
and Communication Disorders; and Steven Barlow, Department of Biological Systems
Engineering and Department of Special Education and Communication Disorders and Center for 		
Brain, Biology, and Behavior; and Greg Bashford, Department of Biological Systems 			
Engineering and Center for Brain, Biology, and Behavior, University of Nebraska–Lincoln, NE 		
68504
A pneumatic somatosensory stimulation device (Galileo) has been developed as a potential
therapy for stroke victims. The aim of this study was to characterize the hemodynamic response during
saltatory pneumotactile stimulation of the glabrous hand. Transcranial Doppler ultrasound was used
to measure cerebral blood flow velocities (CBFV) in both the left and right middle cerebral arteries
during stimulation in 3 neurotypical right-handed adults. Stimuli were delivered through an array of
14 miniature plastic air-filled capsules (TAC-Cells, 6 mm ID) adhered to the glabrous right hand while
short (60 ms, 9.5 ms rise/fall) biphasic pressure pulses (+140 to -80 cmH2O) were applied. These
programmed air pulses traversed the glabrous hand at a constant velocity of 25 cm/sec beginning
synchronously at the distal phalanges for digits 2 through 5 followed by sequential activation of cells
placed on the corresponding middle phalanges, metacarpals, thenar eminence, with the final pulse in the
train delivered to the distal phalaynx of the thumb (digit 1). This saltatory stimulus train was cycled
continuously for 20 seconds, which was followed by 5 minutes of rest (no stimulation). This
stimulation-rest block was repeated three times for each subject. After normalizing by mean CBFV and
averaging across all subjects, results showed the pulsed saltatory somatosensory stimulus evoked an
+8% increase in CBFV within the first few seconds of stimulus onset followed by significant adaptation
(monotonic decay) over the course of the 20-second stimulus block, which was followed by a significant
‘off-effect’ with a second peak of increased CBFV (+5% to +8%) followed by a refractory period
(undershoot) at a similar rate of decay occurring 35 seconds after the stimulus was turned off.
Future work will include examining effects of saltatory pneumotactile stimulation on adaptation
and lateralization of the hemodynamic response, and varying stimulus transverse velocity to obtain
maximum CBFV response. Supported in part by the Barkley Trust Foundation (Barlow) and Grant
NIGMS P20-GM103427.
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CHARACTERIZATION OF BACTERIAL COMMUNITIES ASSOCIATED WITH THE
PROCESS OF DECOMPOSTION OF MICE, MUS MUSCULUS
Haleigh Salsbury, Jennifer Grove, and Phyllis Higley, Department of Biology, College of Saint
Mary, Omaha, NE 68106
Decomposition is the breakdown of complex organisms into simpler organisms and occurs
throughout every ecosystem with the aid of microbial communities. Limited information is known about
the bacterial community that is involved with decomposition of skeletal tissue. The objective for this
study was to characterize the bacterial species involved in the decomposition of mice, Mus musculus, in
a laboratory setting. This study was performed using decomposing mice, Mus musculus, under
different environmental conditions. We used ground mice, Mus musculus, to help promote mechanical
decomposition versus whole, non-ground, tissue. The samples were placed in an enclosed setting
with either high or low moisture at one of two temperatures, either 25oC or 37oC. Perlite was used to
represent artificial soil within all systems. DNA was extracted from the samples and metagenomically
analyzed. These studies were performed using the MiSeq Small Genome sequencer to determine the
species present during the decomposition process by utilizing the 16S ribosomal RNA gene which
contains approximately 1,500 base pairs and nine variable regions and is specific to prokaryotes. These
variable regions can be used in phylogenic classifications such as genus or species in diverse microbial
populations. For this study, the variable regions V3 and V4 were analyzed and a taxonomic classification
using the Greengenes database was used to determine genus and species level classifications. Data will
be presented. This project was funded by INBRE.
DETECTION OF BUGGY CREEK VIRUS: A UNIQUE ALPHAVIRUS
Benjamin Ryan, Carol Fassbinder-Orth, Patrick Swanson, and Max Shabla, Department of 		
Biology and Department of Immunology, Creighton University, NE 68102
Buggy creek virus (BCRV) is an alphavirus that is carried by Oeciacus vicarius, the swallow bug.
BCRV infects the house sparrow, Passer domesticus, and the cliff swallow, Petrochelidon pyrrhonota.
BCRV has not been shown to infect humans, but it is closely related to other alphaviruses such as
chikungunya, and dengue. Additionally, the swallow bug, like human bed bugs, is a cimicid insect, so
there is potential for human infection in the future. Detection and quantification of arthropod borne
viruses in arthropod vectors can be a challenge due to the variable phenotype that viruses exhibit in
different hosts. Because arboviruses are on the rise, differences in detection has become an important
aspect of study. Our goal was to be able to detect BCRV in two different cell lines using commercially
available antibodies. Both antibodies that were used were raised in mice and these were tested against
two cell lines, vero and C6/36. Vero cells are derived from African Green monkeys, and were chosen
because they generally are very receptive arbovirus infection. C6/36 cells come from Asian tiger
mosquitos, and they generally show high virus titers and lack insect viral defense. Both cell lines were
tested with antibodies via western blot. The western blots resulted in very clean bands in the
vero cells for both antibodies. Infected C6/36 cells were not detected via Western Blot. We found that
BCRV is detectable with commercially available antibodies in mammalian cells, but before we can
move towards working with organisms, the function of the virus within infected cells needs to be found,
additionally we need to determine how the virus functions within insect cell lines. This publication
was made possible by grants from the National Institute for General Medical Science (NIGMS)
(5P20GM103427), a component of the National Institutes of Health (NIH), and its contents are the sole
responsibility of the authors and do not necessarily represent the official views of NIGMS or NIH.
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SIR2 INFLUENCES TO PHYSIOLOGICAL DNA BREAKS IN THE ALZHEIMER’S DISEASE
ON THE DROSOPHILA MELANOGASTER MODEL
Shoichi Arai and Ann Buchmann, Department of Physical and Life Science, Chadron State
College, Chadron, NE 69337
Neuronal activity stimulation induces DNA breaks in the form of double stranded breaks to
induce transcription of early genes including Fos, Npas4, and Egr1. The DNA breaks are repaired
immediately in normal murine cells, but not in the cells from mice with Alzheimer’s disease (AD),
a disease negatively affecting learning and memory. Aggregation of β-amyloid plaques, induced by
cleavage of amyloid precursor protein (APP), and Tau tangles prevent neurotransmission and induce
degeneration of neuron cells in the AD. We are examining the Drosophila melanogaster model to see
whether AD leads to the elevation of DNA double stranded breaks and the ability of Sir2, the Drosophila
melanogaster homolog of human Sirt-1, to ameliorate the disease’s progression through
DNA repair. To induce AD in the fruit fly model, we mated the genotypes containing hAPP, Tau or Sir2
RNAi with Gal4-Elav, which induces gene expression in brain cells. Assessing of memory and learning
of the fruit flies, we used an olfactory negative stimulus assay and negative geotaxis assay with
indicated genotypes. In addition, the level of phosphorylated H2AX (γH2AX), a known marker in DNA
damage, was assessed by immunofluorescence.
OPTIMIZATION OF A PROTOCOL FOR EXTRACTING DNA FROM BACTERIAL
COMMUNITIES ASSOCIATED WITH DECOMPOSITION OF SKELETAL TISSUE
Thanh Nguyen, Jennifer Grove, and Phyllis Higley, Department of Biology, College of Saint
Mary, Omaha, NE 68106
Decomposition is a biological process that breaks down complex organic molecules into simple
organic and inorganic molecules and contributes to the maintenance of all ecosystems. The process
is carried out by invertebrates, fungi, and bacteria. Our goal is to identify the bacterial community
associated with decomposition. An experiment using ground and whole mice incubated at 25° C or 37°
C in high or low moisture environments was used to identify the bacterial communities involved in
decomposition. Perlite was used in place of soil to hold the added water. Based on other researchers’
work, we chose to use the MO Bio Power Soil DNA extraction kit to isolate the bacterial community
DNA. To adapt and optimize the protocol to our needs, intact mouse tissue, decomposition fluid, and
perlite were sampled. We concluded that sampling the perlite was most effective in obtaining the
highest DNA yield. Other factors that resulted in high yield were the high moisture, ground mice, and
37°C temperature treatments. DNA samples will be sequenced and metagenomically analyzed to
characterize the bacterial community. This research was funded through INBRE.
A CLIENT BASED MODEL OF PREDIABETES CARE IN DAWES COUNTY, NEBRASKA 		
Erica Ragatz and Ann Buchmann, Department of Physical and Life Sciences, Chadron State 		
College, Chadron, NE 69337
Prediabetes is the stage before diabetes where individuals have a higher than normal blood sugar
range but not high enough to be classified as diabetes. About 86 million Americans are believed to have
prediabetes. In addition, about 8.1 million Americans may have undiagnosed diabetes. In an attempt
to diagnose prediabetic and diabetic patients in Dawes County, a screening event was held by Chadron
Medical Clinic which screened individuals from Chadron, Nebraska, and surrounding areas for height,
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weight, blood pressure, glucose, and A1C. In addition, clients were given a five question questionnaire
to determine their risk for developing diabetes. Newly diagnosed prediabetic patients were then
encouraged to enroll in the Diabetes Prevention Program to give those with a high risk for diabetes a
chance to slow or prevent the disease. We then used statistics to examine how many individuals were
diagnosed with either pre-diabetes or diabetes and compared their treatment method of choice. Follow
up surveys will be used to determine how treatment type influenced lifestyle decisions.
METHOTREXATE SCAVENGES XANTHINE OXIDASE-DERIVED SUPEROXIDE
WITHOUT INHIBITING XANTHINE OXIDASE ACTIVITY
Cleofes Sarmiento, Wayne State College, Wayne, NE 68787; and Andrew Chiou, Michael J. 		
Duryee, Jun Tian, Geoffrey M. Thiele, Daniel R. Anderson, Ted R. Mikuls, and Matthew C. 		
Zimmerman University of Nebraska Medical Center, Omaha, NE 68198
Background/Hypothesis: Rheumatoid arthritis (RA), an autoimmune disorder affecting 1.5
million Americans, is associated with chronic inflammation and elevated levels of reactive oxygen
species (ROS) in joints resulting in painful swelling, bone erosion, and joint deformity. Methotrexate
(MTX), a disease-modifying anti-rheumatic drug, has anti-inflammatory, anti-proliferative, and antifibrogenic properties; however, the precise mechanism(s) by which MTX provides relief to RA patients
is unclear. Although previous studies have suggested that MTX inhibits ROS production, these studies
failed to determine if MTX truly inhibits production or increases scavenging of ROS. Herein, we
tested the hypothesis that MTX directly scavenges a specific ROS, that is, superoxide. Methods: In
a cell-free in vitro system, superoxide generated by hypoxanthine (HX, 50μM) and xanthine oxidase
(XO, 10mU/mL) was measured using electron paramagnetic resonance (EPR) spectroscopy and the
EPR spin probe 1- hydroxy-3-methoxycarbonyl-2,2,5,5-tetramethylpyrrolidine (CMH, 200μM) in
the absence or presence of MTX (2μM). In addition, we examined the ability of MTX to inhibit XO
activity, by measuring uric acid levels produced by the HX + XO reaction ± MTX. Results: The EPR
spectra amplitude obtained from samples containing HX + XO were significantly elevated compared
to control samples without HX and XO (3.69x106 ± 0.34x106 vs. 5.14x104 ± 0.69x104 EPR arbitrary
units, p<0.05); thus, indicating increased levels of superoxide. MTX significantly attenuated levels of
superoxide as determined by decreased EPR spectra amplitude (1.67x106 ± 0.24x106 EPR arbitrary units,
p<0.05 vs. HX and XO alone). MTX did not inhibit XO activity as uric acid levels increased 8.77% ±
1.20% without MTX and 8.44% ± 1.00% with MTX. Conclusions: Methotrexate, a first line of defense
for RA patients, directly scavenges XO-derived superoxide, but does not inhibit XO activity. Future
studies are needed to determine if MTX’s anti-inflammatory, anti-proliferative, and/or anti-fibrogenic
actions are due to its ability to directly scavenge superoxide.This publication was made possible by
grants from the National Center for Research Resources (5P20RR016469) and the National Institute for
General Medical Science (NIGMS) (8P20GM103427), a component of the National Institutes of Health
(NIH) and its contents are the sole responsibility of the authors and do not necessarily represent the
official views of NIGMS or NIH.
STAPHYLOCOCCUS AUREUS PERSISTER FORMATION DURING ANTIMICROBIAL
PEPTIDE CHALLENGE
Kaitlyn Oppliger and Austin Nuxoll, Department of Biology, University of Nebraska at Kearney, 		
NE 68849
Staphylococcus aureus causes a number of infections, varying from minor skin and soft tissue
infections to more complicated illnesses such as bacteremia or endocarditis. Often antibiotic treatment
is unsuccessful, resulting in chronic, relapsing infections. Failure to antibiotic treatment occurs for two
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reasons – resistance and tolerance. Much is known about the former, while tolerance remains poorly
understood. Antibiotic tolerance is mediated by persister cells. Little is known about how the immune
system interacts with persisters and whether they can be efficiently killed by innate immune
components. Antimicrobial peptides (AMPs) often target bacterial cells in a similar mechanism to
antibiotics. We investigated whether persister cells were able to survive AMP challenge better compared
to non-persister cells. Following AMP challenge, we found strains with less ATP (and consequently less
energy) survived antimicrobial peptides better than wild type S. aureus. These results suggest persisters
not only result in antibiotic failure but may also evade innate immunity.
EXPRESSION OF THE HYPOTHETICAL MEMBRANE PROTEIN CBU-1651 FROM
COXIELLA BURNETII
Keegan McGill and Brandon Luedtke, Department of Biology, University of Nebraska at 			
Kearney, NE 68849
Coxiella burnetii is an obligate intracellular pathogen and etiological agent of Query Fever.
To cause disease, C. burnetii uses the Type IVB secretion system (T4BSS) to create a parasitophorous
vacuole and release effector proteins to control the host cell functions. A gene unique to C. burnetii
is CBU_1651, which is predicted to encode a membrane protein that might be associated with the
T4BSS since the gene is located between T4BSS genes icmW and icmX. The overall goal of this study
is to characterize the localization of CBU_1651 and to do this, antibodies against CBU_1651 will be
essential. Hence, the intent of this project was to express and purify recombinant CBU_1651 to raise
antibodies. To monitor protein expression, and subsequent purification, green fluorescent protein (GFP)
was fused to the N-terminal of cbu_1651 and cloned into a pEXP1 expression vector. The resulting
vector was transformed into BL 21 AI Escherichia coli and induced with 0.2% arabinose to express
the recombinant fusion protein. After expression of CBU_1651 was confirmed using SDS-PAGE, it
was purified using the N-terminal poly-histidine tag and Ni2+ metal affinity chromatography. After
purification, the poly-histidine tag and GFP were cleaved off using an inserted enterokinase recognition
site in-between GFP and CBU_1651. The protein sequence was confirmed using mass spectrometry and
the protein was sent for the commercial development of antibodies against CBU_1651. The resulting
antibodies will be used for future immunological assays to determine the localization and potential
function of CBU_1651 during axenic and tissue culture growth settings. The project described was
supported by grants from the National Center for Research Resources (5P20RR016469) and the
National Institute for General Medical Science (8P20GM103427), a component of the National
Institutes of Health.
IRES SITE CHARACTERIZATION BEEN ORF3 AND 4 IN THE NORA VIRUS GENOME
Alexis Page, Brad L. Ericson, Darby J. Carlson, and Kimberly A. Carlson, Department of 		
Biology, University of Nebraska at Kearney, NE 68849
Nora virus is a picorna-like virus that has four open reading frames (ORFs). This is in contrast
to other picornaviruses that have one long ORF. The coding potentials of the ORFs are reasonably well
characterized. ORF3 and 4 are known to code for the capsid proteins and ORF1 codes for an RNAi
inhibitor. Between ORF3 and ORF4 there are 85 nucleotides of non-coding RNA, which may act as an
internal ribosome entry site (IRES) for the translation of ORF4. However, this region is not obviously
related to any known IRES sequences. To test this hypothesis, we previously designed multiple RT-PCR
primers that flank ORF3 and ORF4, and the IRES region. The results suggested that subgenomic RNAs
are not being produced, but studies are underway to further characterize this region. Currently, plasmid
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constructs containing ORF3, the putative IRES sequence, and GFP immediately downstream of the
IRES were evaluated in S2 cells to further characterize this region. Preliminary results indicate the
existence of an internal ribosome initiation at the IRES. The project described was supported by grants
from the National Center for Research Resources (5P20RR016469) and the National Institute for
General Medical Science (8P20GM103427), a component of the National Institutes of Health.
THE INTERSECTION BETWEEN CANDIDA ALBICANS, STAPHYLOCOCCUS AUREUS, AND
PERSISTER FORMATION
Sam Stoltenberg, Justine Pitzer, and Austin Nuxoll, Department of Biology, University of
Nebraska at Kearney, NE 68849
Candida albicans is a fungus that forms biofilms on the surfaces of indwelling medical
devices, such as catheters, shunts, and prosthetic implants. Elderly, immunocompromised patients are
especially vulnerable to these infections. Biofilms are notorious for being difficult to treat and further
complications arise when C. albicans forms polymicrobial biofilms with Staphylococcus aureus, a
pathogenic bacterial species responsible for over one million infections a year. These infections result
in increased mortality - the underlying mechanism for this remains unclear. We examined the possibility
that cells within a biofilm are dormant and not metabolically active – commonly known as persister
cells. This subpopulation is able to survive antibiotic treatment causing relapsing infections, and
consequently increasing morbidity and mortality. Upon further examination, the presence of S. aureus
caused C. albicans to form persisters. Similarly, C. albicans increased persister formation in S. aureus.
These results suggest polymicrobial biofilms are more tolerant to antibiotic treatment. These results may
partially explain the increased nosocomial mortality in patients with polymicrobial biofilms.
PREVALENCE OF PATHOGENIC BACTERIA IN DERMACENTOR VARIABILIS AND
AMBLYOMMA AMERICANUM COLLECTED FROM FORT KEARNY, NEBRASKA
Nathan Harms, Brandon Luedtke, and Julie Shaffer, Department of Biology, University of 		
Nebraska at Kearney, NE 68849
The American dog tick (Dermacentor variabilis) and the lone star tick (Amblyomma
americanum) have a range that extends into Central Nebraska. Tick-borne bacteria of medical interest
include the spotted fever group (SFG) Rickettsia spp., Rickettsia rickettsii, Ehrlichia chaffeensis, E.
ewingii, Coxiella burnetii, Anaplasma phagocytophilum, and Francisella tularensis, which can cause
SFG Rickettsiosis, Rocky Mountain spotted fever (RMSF), ehrlichiosis, Q-fever, anaplasmosis, and
tularemia, respectively. Interestingly, the different pathogenic bacteria that may be present in either
species of tick have yet to be compared for Central Nebraska, and little is known about the risk of
contracting a tick-borne disease in the area. In this study, 96 male and 96 female ticks were collected
for each species from Fort Kearny State Recreation Area in Buffalo County, Nebraska using CO2 traps
and the dragging method. Total DNA was extracted from each tick and subjected to PCR. Positive PCR
amplicons were cloned and sequenced to determine the specific identity of the bacteria. Four male D.
variabilis samples were positive for the SFG R. montanensis (4.2%) and 1 positive for R. bellii (1.0%).
Female D. variabilis samples had 5 ticks positive for R. montanensis (5.2%) and 1 positive for F.
tularensis subsp. holarctica (1.0%). Female A. americanum samples had 33 ticks positive for R.
amblyommii (34.4%), 2 positive for R. montanensis, E. chaffeensis, and E. ewingii (2.1%), and 1
positive for F. tularensis subsp. tularensis (1.0%). However, R. rickettsii, A. phagocytophilum, and
C. burnetii were not detected in either tick species. These results demonstrate that SFG Rickettsia
spp., E. chaffeensis, E. ewingii, and F. tularensis are being carried by ticks collected in Central

106

Nebraska. The specific identity of the bacteria found in the male A. americanum samples is currently
under investigation. Yet, current findings suggest that A. americanum present a higher risk of disease
transmission than D. variabilis. The project described was supported by grants from the National Center
for Research Resources (5P20RR016469) and the National Institute for General Medical Science
(8P20GM103427), a component of the National Institutes of Health.
BACTERIAL VIABILITY UNDER TREATMENT WITH GLMS RIBOSWITCH ANALOGS 		
Nicholas Bartschat, Kathy Marinelli, Audrey Netzel, and Juliane K. Soukup, Department of 		
Chemistry, Creighton University, Omaha, NE 68178
As antibiotic resistance becomes a leading medical issue, laboratories around the world focus
on finding new ways to kill bacteria. One possible target lies in riboswitches, or structural elements
of RNA found in non-coding regions of mRNA. Small molecular metabolites bind to the RNA,
inducing conformation changes, which modulate expression of genes downstream from the riboswitch.
The glmS riboswitch is present in many gram-positive bacteria and controls genes necessary for the
production of glucosamine-6-phosphate (GlcN6P). It acts naturally by cleaving itself in the presence of
GlcN6P, thus providing an efficient negative feedback mechanism. GlcN6P is necessary for bacterial
cell wall synthesis, so the glmS riboswitch is a logical antibiotic target pathway. We wished to test
GlcN6P analogs for effectiveness as antibacterial agents. Cell viability assays showed that analogs like
glucosamine (GlcN) and serinol were ineffective in decreasing bacterial growth at various
concentrations over a 24-hour time course. By treating bacteria with a radioactively labeled GlcN,
lysing the cells, and separating their components by centrifugation, we identified difficulty in
transporting GlcN through bacterial cell walls. Thus, we are now testing methods for increasing cell
wall permeability to our analogs. Methods include evaluating (i) whether association of riboswitch
analogs with arginine oligomers, known to traverse some cell membranes, affects permeability and (ii)
whether growing bacteria in glucose-free media increases the likelihood that analogs will be taken up
through the cell wall. These studies are ongoing. This publication was made possible by grants from
the National Institute for General Medical Science (NIGMS) (5P20GM103427), a component of the
National Institutes of Health (NIH), and its contents are the sole responsibility of the authors and do not
necessarily represent the official views of NIGMS or NIH.
AMPICILLIN RESISTANT ESCHERICHIA COLI IN CANINE FECAL MATTER
Katie C. Odvody, Kamra Fox, Megan Mclean, Brianna Butler, and Ann Buchmann, Department 		
of Physical and Life Sciences, Chadron State College, Chadron, NE 69337
The use of antibiotics in veterinary medicine has become more prevalent and is becoming a
growing health risk. In a previous study of domestic versus feral dogs from Western Nebraska and the
Pine Ridge Reservation in South Dakota, we found a significant difference in feral dog’s resistance
to antibiotics compared to domesticated dogs, particularly in resistance to ampicillin, a drug that is
extensively used in both human and veterinary medicine. Sources of antibiotic resistant bacteria in feral
dogs include exposure to antibiotic treated cattle, domestic dogs, or humans. The overall purpose of
this study was to determine what factors play a role in the likelihood of the dogs becoming antibiotic
resistant. The purpose of this follow-up research is to build upon the previous research by amplifying
and sequencing ampicillin resistance genes from fecal samples of domestic indoor, domestic farm dogs,
and feral dogs from the Pine Ridge Reservation and nearby areas. To further this research the isolated
DNA sequences will be compared between domestic and feral dogs within the same range.
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DEVELOPING SPECTROSCOPIC METHODS FOR STUDYING PSEUDOMONAS
AERUGINOSA ATTACHMENT ON SiO2 SURFACES
Brady Stuhmer and Chris Huber, Department of Chemistry, Doane University, Crete NE 68333
Biofilms are a collection of microorganisms that collect together on a surface and function as
a single body for the betterment of the colony. Biofilms are almost everywhere and each carries out a
varying set of functions. The affects of different biofilms can range from a series of damaging affects,
such as plaque on teeth that cause cavities, to restorative properties, such as purifying wastewater.
The development of these ecosystems is complex and there is still a lot to be discovered about the
mechanisms by which these biofilms attach to surfaces, grow, and maintain a healthy ecosystem. We
have set out to directly measure the attachment of Pseudomonas aeruginosa strain PA01 bacteria to
SiO2 using Surface Enhanced Raman Spectroscopy (SERS). In this work, the surface enhancement
is generated by a gold film deposited on top of polystyrene nanoparticles. A thin film of silica is
then deposited onto the surface using a combination of SAM and sol gel techniques, providing a
hospitable environment for the bacteria. The work presented here details the construction of the SERS
substrates and the subsequent growth of biofilms on these surfaces. The substrates were characterized
using Scanning Electron Microscopy. The PA01 bacteria growth was monitored using fluorescence
microscopy via a GFP fluorescent tag. The data collected from this experiment is a step towards
decoding the complex mechanisms of biofilm attachment and may bring forth a better understanding of
biofilms as a whole. This research is funded by National Institute for General Medical Science (NIGMS)
(5P20GM103427), a component of the National Institutes of Health (NIH).
HIV TAT AG AND HIV TAT B INDUCED OXIDATIVE STRESS ON BOTH U38 AND MDM
CELLS
Jordan Stickney, Department of Biology, Nebraska Wesleyan University, Lincoln, NE 68504
Human Immunodeficiency Virus has two major types, HIV1 and HIV2, with multiple subtypes
within each group. The existence of these various HIV subtypes makes finding a potential vaccine
challenging to help fight against this infection. The degree and variation in the pathogenicity caused
by these subtypes remain indefinable. Numerous studies have been reported that HIV infected patients
are suffering from chronic oxidative stress and that may be associated with the progression of the
pathogenicity and the differences within the subtypes. It is unsure if there is a connection between the
different subtypes and the oxidative stress found in the cells of HIV positive patients. To look further
into this idea, a monocyte cell line, U38 and primary human monocyte derived macrophages (MDM)
were treated with Tat AG and Tat B proteins at 100 ng/ml concentration. After 48hrs, Real-time PCR
was performed for oxidative stress associated genes such as SOD1, GPX1, GPX4, Prdx1, GSS and GSR.
An additional measure of oxidative stress levels induced by Tat proteins was used, after 24hsr of Tat AG
and Tat B exposure to both U38 and MDM cells, Reactive Oxygen Species levels were determined. The
hypothesis was that HIV-1 clade AG and B Tat protein exert differential effects on oxidative stress in
associated genes in U38 cells and human monocyte derived macrophages.
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RELATIONSHIP BETWEEN LOCOMOTOR FUNCTION AND NORA VIRUS INFECTION IN
DROSOPHILA MELANOGASTER
Amanda McCown, Abigail Benz, Devyn Crisman, and Kimberly A. Carlson, Department of
Biology, University of Nebraska at Kearney, NE 68849
Nora virus is a member of the picornavirus family that infects Drosophila melanogaster with
no known pathogenic effects. One possible pathogenic effect of Nora virus that has not been studied
is locomotor ability. In a previous small study, geotaxis assays and longevity curves demonstrated a
significant decrease in geotaxis when the D. melanogaster were infected with Nora virus. In this study,
Nora virus infected/uninfected flies were tested, as well as Drosophila C Virus (DCV) infected flies and
the number of cages, flies, and treatment groups expanded. Four cages per treatment group were
marked with a line two thirds from the bottom of the cage and 60 virgin female flies were placed in each
of the cages. Every third day since cage establishment, the flies were tapped to the bottom and given
one minute to reach the top. The number of flies crossing the threshold line were recorded as were
the dead flies. Longevity curves were created and examined using Student’s paired t-tests with p <
0.05. The data demonstrate that Nora virus infected flies are slower than uninfected flies, supporting
a relationship between geotaxis and locomotor dysfunction in infected flies. Also, the viral load was
determined via qRT-PCR. The data demonstrate a bimodal curve for viral RNA infection with Nora
virus has not been previously determined. Overall, a better understanding of Nora virus may give us
insight into other viruses in the picornavirus family. The project described was supported by grants from
the National Center for Research Resources (5P20RR016469) and the National Institute for General
Medical Science (8P20GM103427), a component of the National Institutes of Health.
ANALYSIS OF PARASITE STRAINS IN DOMESTIC VS FERAL DOGS
Charmayne Strong and Ann Buchmann, Department of Physical and Life Sciences, Chadron 		
State College, Chadron, NE 69337; and Terry Beguin-Strong, Beguin Veterinary Clinic, 			
Rushville, NE 69360
The purpose of this research was to identify types of parasite strains in dogs, correlating the type
of parasite with the home range of the dog. Three different kinds of dogs were tested in this research,
dogs that lived in town, dogs that were free ranging farm dogs, and feral reservation dogs. Stool samples
were collected from both Panhandle Veterinary Clinic in Chadron Nebraska, and Beguin Veterinary
Clinic in Rushville Nebraska. The goal was to determine if dogs that shared the same range had similar
pathogens or if pathogen type correlated more with living conditions. To identify the parasites present,
300 stool samples were collected from dogs. Once hundred samples were taken from dogs that strictly
live in town, one hundred from country dogs, and one hundred for feral reservation dogs. After the stool
samples were collected, the samples were run in a stool fecal flotation kit with fecasal and incubated for
25 minutes. Parasites and their eggs were collected on a coverslip, which was then placed on the
microscope slide and examined under a microscope. Each type of parasite was then identified and
recorded. A record was made for each dog, which included the range of where it lived, diet, worming
routine, age and the name of the dog. The information was separated into the three ranges, and was
studied. The key aspect of this research was to determine the conditions leading to spread of parasites
between dogs.
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IDENTIFICATION AND APPLICATION OF EGG SUBSTAGES IN LUCILIA SERICATA
Mirtha Gutierrez and Amanda Roe, Department of Biology, College of Saint Mary, Omaha, NE
68106
The use of blow flies in death investigations is well documented. The majority of research has
focused on the larval (maggot) stage of development since it is the most common life stage found on
decomposing remains. However, there are cases where only eggs are present. While there are data on the
length of time spent in the egg stage as a whole, there are no data within the egg stage. Lucilia sericata
eggs were obtained within 15 minutes of oviposition. The eggs were first placed in 70% ethanol to clear
the chorion. Then, the eggs were placed onto a moist black filter paper circle. The eggs were physically
observed every hour at 25.6°C under a light microscope. Using the camera attachment on the
microscope, egg development was also video recorded for the duration of the experiment. Egg
development was divided into 5 sub-stages that correspond to specific observable physiological
occurrences.
THE EFFECT OF CELL PROXIMITY ON MATRIX STRUCTURE IN ARTICULAR
CHONDROCYTE
Nina P. Thakur and Andrew T. Dudley, Department of Regenerative Medicine, University of
Nebraska Medical Center, NE 68198
Articular cartilage is a highly specialized connective tissue found at the end of joints. It provides
a low friction surface that allows the bones to glide over each other. Articular cartilage can degrade with
injury or wear and tear which may lead to degenerative diseases such as arthritis. Extracellular matrix
secreted by articular chondrocytes in-vitro is highly unstructured and cannot be sufficiently regenerated.
The purpose of this study is to determine whether cell proximity affects the matrix structure. Method:
Tissue shavings of bovine cartilage were isolated and embedded in alginate beads at 3, 10, 15 and 100
million cells/ml. Day 0, 4 and 7 beads were analyzed using histological stains, immunofluorescence and
picrosirius red stains on cryosections of embedded alginate beads. Results: Day 7 100 million cells/ml
depicted cell alignment structured radially outwards. The average distance of the nearest neighbors of
Day 7 100 million cells/ml was 24.63 micrometers with a Gap distance of 9.49 micrometers.
Conclusion: This implies that with an increase in cell density, the gap distance decreases and there may
be an effect on matrix structure. In the future, the matrix between the cell alignment may be analyzed
using higher power electron microscopy. The strength of the in-vitro bovine articular chondrocyte
matrix may also be analyzed and compared to human articular chondrocyte matrix. This publication
was made possible by grants from the National Institute for General Medical Science (NIGMS)
(5P20GM103427), a component of the National Institutes of Health (NIH), and its contents are the sole
responsibility of the authors and do not necessarily represent the official views of NIGMS or NIH.
AQUAPONICS PRODUCTIVITY: HEATED VS. ROOM TEMPERATURE WATER
Tyan Boyer, B. Adams, and N. Bickford, Department of Biology, University of Nebraska at
Kearney, NE 68849
Attention must be brought to the current agricultural tactics being used and the food crisis and
how we can solve these problems. Aquaponics can help solve some of the food crisis that is impacting
our world. Aquaponics is the combination of aquaculture and hydroponics, two well-known farming
techniques. Aquaculture is the farming of fish, shellfish, and different types of aquatic plans, and

110

hydroponics is a farming technique that grows plants without soil. However, each technique presents
us with problems. Some problems outweigh others. Aquaculture’s main problem is the high amounts
of ammonia, nitrates, and nitrites that are in the water from the wastes the fish give off; there is no filter
to remove the wastes from the water and often that nutrient rich water is released into river systems
polluting them. Hydroponics takes a large amount of fresh water due to the nutrient loading of the water.
The nutrient loading is due to the use of the industrial fertilizer. Aquaponics alleviates these problems by
using plants to remove the nitrates out of the water, cleaning the water before it returns to the fish. The
variable tested was production effects of room temperature tanks vs. heated tanks. The heated tanks
were kept at roughly 82 degrees Fahrenheit. The idea behind the variable being tested is that fish will
perform better in warmer water. Ideally, better fish performance will yield in better plant production.
Data showed no noticeable difference in the nutrient reading and fish survival rate. Heated and nonheated tanks both yielded poor results with tomatoes; only three out of the 20 possible tomato plants
survived to harvest ability. The heated tanks resulted in more favorable conditions, producing more
pepper plants. Nine of the pepper plants in the heated tanks produced fruit while only 6 pepper plants in
the non-heated tanks produced fruit.
EFFECTS OF HABITAT TYPES, ROAD DENSITIES, AND HUNTER EFFORT ON HUNTER
SUCCESS OF MULE DEER IN NEBRASKA
Bryan O’Connor and Dustin Ranglack, Department of Biology, University of Nebraska at
Kearney, NE 68849
Habitat types, road densities, urbanization, and hunter effort potentially influence mule deer
(Odocoileus hemionus) harvest rates in Nebraska. The state of Nebraska has differing habitat types
spanning across it with the majority being covered by rangeland and cropland. Spatial analysis in GIS
was used to determine means of potentially influential factors on harvest rates by county. We used
a generalized linear model in R to determine which factors influence mule deer harvest rates for the
years 2014-2016. The factors influencing harvest are forest habitat, riparian habitat, road density, time
integrated NDVI, and terrain roughness. Mule deer populations show to have a significant preference
for rangeland habitats in Nebraska that are less fragmented and developed. Consequently, this showed
to be the northwestern portion of the state that is more intensely rugged terrain. Preference by mule deer
for rangeland habitats with increased slope and decrease road density and urbanization can be beneficial
for wildlife managers. Habitat preference could allow for better allocation of efforts and expenses by
managers for more efficient population management.
TOXOPLASMA GONDII STRAIN DETERMINATION USING ROP8 AND HSP40 GENES
Elizabeth Ramler and Paul H. Davis, Department of Biology, University of Nebraska at Omaha, 		
NE 68182
Toxoplasma gondii is an apicomplexan protozoan that infects a wide range of hosts, including
humans and other mammals. Parasite strains differ in a variety of aspects, particularly in virulence and
their relative ability to form chronic-stage cysts Nucleotide variability exists within a number of genes
associated with virulence including the ROP8 rhoptry kinase gene, and the HSP40 gene. We propose to
enhance and simplify strain identification via site- and strain-specific primers coupled with PCR. The
development of this technique will aid our and other labs in identifying strain clade origins, and help
confirm clonal identity of natural and lab-grown strains.
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DROSOPHILA NORA VIRUS ORF1 PROTEIN IS LOCALIZED TO THE NUCLEUS
Larissa Attema, Kimberly A. Carlson, Darby Carlson, and Brad L. Ericson, Department of 		
Biology, University of Nebraska at Kearney, NE 68849
Nora virus is a novel RNA picorna-like virus that has positive-sense, single-stranded RNA. Its
mode of transmission is horizontal via the fecal-oral route. The viral genome consists of four open
reading frames, two that specify structural proteins (ORF3 and ORF4), one encodes a replicase cassette
(ORF2) and the 5’ most ORF encodes an RNAi inhibitor (ORF1). Nuclear localization signals (NLS)
are sequences of amino acids that direct the transport of proteins into the nucleus of a cell. They can
be monopartite or bipartite. Through a sequence analysis of the Nora virus gene ORF1, we discovered
a putative bipartite nuclear localization signal. To verify that this NLS was transporting ORF1 protein
into the nucleus, we constructed an ORF1-GFP fusion by isolating ORF1 and inserting it upstream of
EGFP in the p-EGFP N3 plasmid. The ORF1-GFP construct was transfected into S2 cells and results
were obtained using fluorescence microscopy. Our results suggested nuclear localization as the ORF1GFP fusion protein staining merged with DAPI staining in the nuclei of the transfected S2 cells. We
subsequently created mutants of ORF1 to eliminate the NLS. We analyzed them by again transfecting
these constructs into S2 cells and observing the results with fluorescence microscopy. Elimination of the
NLS in our mutants resulted in GFP staining in the cytoplasm of the cell instead of in the nucleus. DAPI
staining of the same cells failed to show a merging of the staining. To our knowledge, this is the first
example of an RNA virus that specifies an RNAi inhibitor that translocates to the nucleus. The project
described was supported by grants from the National Center for Research Resources (5P20RR016469)
and the National Institute for General Medical Science (8P20GM103427), a component of the National
Institutes of Health.
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GEANT DETECTOR SIMULATIONS OF ELECTRON-POSITRON PAIR PRODUCTION IN
ULTRA-PERIPHERAL COLLISIONS AT STAR
Jacob Shearer, Department of Physics, Creighton University, Omaha NE 68178
The Relativistic Heavy Ion Collider (RHIC) accelerates fully stripped gold nuclei to nearly the
speed of light, later allowing these ion beams to collide head on in six different locations around the
accelerator ring. The Solenoidal Tracker at RHIC (STAR) detects and studies collisions of the nuclei in
the beams. These collisions can vary in their overlap, with everything from head on collisions, all the
way to ultra-peripheral collisions. In ultra-peripheral collisions, the impact parameters are greater than
twice the nuclear radius, thus the interactions are electromagnetic, and not hadronic. In these ultraperipheral collisions intense electromagnetic interactions can produce, among other things, electronpositron pairs, thus providing us with an insight into quantum electro-dynamics. The data collected
must be compared to models to interpret the underlying physics. To do this, we use STARlight, a Monte
Carlo implementation of one current model of ultra-peripheral collisions. This Monte Carlo produces
e+e- pairs with the proper kinematic distributions, however to model the observed results another layer
of simulation is required. This additional simulation utilizes a Geometry and Tracking (Geant) package
to model the passage of particles through matter. This presentation will discuss the results of simulation
before and after this Geant package is applied, and how these simulations can be utilized for correcting
for detector efficiency in experimental results.
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AN INTRODUCTION TO THE ALICE EXPERIMENT AT CERN
Jacob Wente, Department of Physics, Creighton University, Omaha, NE 68178
The LHC (Large Hadron Collider) is the largest particle accelerator in the world. The LHC
accelerates nuclei to relativistic speeds and then these nuclei collide and interact. ALICE (A Large
Ion Collider Experiment) is a detector that allows us to study phenomena that occurs when lead ions
interact in a variety of collisions. In ultra-peripheral collisions, the lead nuclei do not physically overlap.
As a result, the only significant interactions that are detected by ALICE in ultra-peripheral collisions
are electromagnetic interactions. This is because nuclear interactions are only significant within the
boundary of the nucleus. This presentation will provide an introduction to the ALICE detector and the
study of ultra-peripheral collisions with ALICE.
THE STUDY OF PIEZOELECTRIC TRANSDUCERS IN AN EFFORT TO PRODUCE
ELECTRICAL ENERGY FROM FOOTSTEPS
Cody Newlun, Department of Physics, Hastings College, Hastings, NE 68901
Electricity can be generated from numerous energy sources such as water, wind, solar, coal, and
natural gas. However, some of these sources can cause harm to our environment during the creation
of energy, and they can require large production facilities with high maintenance requirements. In
an effort to avoid these problems, this project seeks to explore the harvesting of energy from a new
source: the energy expended by people walking from one place to another. When a force is applied
to a piezoelectric material, it will produce a voltage and current. The first part of this project involved
applying cyclic forces with different frequencies to piezoelectric elements of different sizes to examine
the variation in their responses. In addition, piezoelectric elements were connected in series and parallel
so that a better understanding of how best to maximize the energy output from multiple elements might
be achieved. Based on the results from these preliminary studies, a small sidewalk capable of generating
electricity from footsteps was constructed using multiple piezoelectric elements and readily available
lumber and hardware items. The sidewalk produced enough energy to charge a battery and to illuminate
an LED display. A comparison between the manufacturer’s specified capabilities and experimental
results for the piezoelectric devices was performed.
COMPARING MULTI-BLADED SAVONIUS WIND TURBINES AND DETERMINING THEIR
ENERGY COLLECTION POTENTIAL
Matthew Brown, Department of Physics, Hastings College, Hastings, NE 68901
Harvesting renewable energy sources has become quite important in meeting mankind’s ever
increasing need for energy. Understanding different methods for converting wind energy into electrical
energy is imperative to the success of the wind energy industry. Most wind energy collectors use
horizontal axis wind turbines to convert the power of wind into electrical energy, but vertical axis
designs could prove to be superior in some situations. Scaled turbines with different numbers of blades
were built; the theoretical efficiency of each turbine was determined using the coefficient of power
and the tip speed ratio. Experimental efficiencies of the scaled wind turbines were determined using a
FLOTEK 360 wind tunnel. A large scale wind turbine was built using the same aspect ratios as the most
efficient scaled model. The large scale wind turbine was tested outside of the town of Hastings to better
understand its ability to generate energy in Nebraska.
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UPGRADES FOR THE STAR EXPERIMENT SLOW CONTROLS AT BROOKHAVEN
NATIONAL LABORATORY
Samuel Ruiz and Jiro Fujita, Department of Physics, Creighton University, Omaha NE 68178
The STAR (Solenoidal Tracker at RHIC) experiment at Brookhaven National Laboratory studies
the collisions of relativistic heavy ions. Some components of the control system for STAR have not
changed since STAR became operational in 2000. The goal of this project is to upgrade the control
system software for easier maintenance. The software upgrade also requires modernizing the hardware
in some cases. A prototype for monitoring the Electric Field Cage for the Time Projection Chamber
(TPC) and a prototype for controlling the TPC front-end electronics using a programmable logic
controller were developed. Newly developed software for the hygrometer to monitor the experiment
environment was deployed at the experiment. Details about the software and hardware upgrades, as well
as the developed prototypes will be presented.
INVESTIGATING THERMAL INFLUENCES ON THE WAVELENGTH FOR SURFACE
MOUNTED LIGHT-EMITTING DIODES
Taron Tworek, Department of Physics, Hastings College, Hastings, NE 68901
In our everyday lives, we find light emitting diodes (LEDs) in most electronic devices.
However, are we seeing the wavelength of light specified by the manufacturer? It is well-known that
the wavelength of light emitted by an LED depends on its temperature. By using a thermoelectric
cooler/heater, LEDs of several different colors were exposed to temperatures in the range from -20°C
to 50°C. For each LED, the emitted wavelength as a function of temperature was determined using a
spectrophotometer. These experimental results were then compared with the accepted theoretical shifts
in wavelength as a function of temperature.
PROCESS DEVELOPMENT FOR CAPACITIVE DEIONIZATION USING POLYSTYRENEGRAPHENE COMPOSITE ELECTRODES
Cody Schilling, Department of Chemistry, Nebraska Wesleyan University, Lincoln, NE 68504; 		
and Deepthi Varghese, Department of Chemistry; and Douglas Adamson, Department of 			
Chemistry and Polymer Program, Institute of Materials Science, University of Connecticut, 		
Storrs, CT 06268
Capacitive deionization (CDI) is not a new technique for the desalination of brackish water
(<10g solute/L), however, it’s become more popular in the last few decades due to its low energy
consumption and operation at ambient temperatures and pressures. A variety of porous carbon materials
are typically used for CDI electrodes as they are highly conductive, relatively inert, and have a high
surface area for the binding of ions that are pulled from the solution. The use of graphene is of interest
due to its particularly high conductance and high surface area, however the exfoliation of graphite to
graphene without compromising the integrity of the material presents an issue. This work makes use of
graphene-polystyrene composite foams for the CDI electrodes. Water-in-oil emulsions are formed with
graphite spontaneously exfoliating to form graphene spheres. The polymerization of the styrene and
removal of water yields robust and conductive foams. Electrode pairs were separated by a Li-ion battery
separator with contacts soldered directly to the foam electrodes. Initial desalination attempts were done
in 10 mM NaCl solutions, with a charging and discharging potential of 1.2 V and 0.0 V, respectively.
Concentrations were tracked by measuring conductivity of the solution. The gravimetric maximum salt
adsorption capacity for this CDI architecture was found to be 2 mg salt/g electrode.
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UPGRADES TO THE STAR TIME PROJECTION CHAMBER ANODE HIGH VOLTAGE
POWER SUPPLY
Jordan Roth and Janet Seger, Department of Physics, Creighton University, Omaha NE 68178
The two LeCroy 1458 high-voltage power supply mainframes for the main tracking detector of
STAR, a particle detector located on the Relativistic Heavy Ion Collider’s ring, are approaching end
of life. They have been replaced with a CAEN SY4527 unit. I have replaced the EPICS Input-Output
Controllers (IOCs) running on VME crates connected to the LeCroys with a suite of Channel Access
tools capable of interacting with an IOC installed on the SY4527. These changes were accompanied by
modifications to the Motif GUI used to monitor and control the TPC anode high voltage. This talk will
describe the structure of the new controls software and its place in recent STAR upgrades.
A STUDY OF THE EFFECT OF HALOGENS ON THE UV/VIS SPRECTA OF AZO-DYES
Paige Riegsecker, David Peitz, and Paul A. Karr, Department of Physical Science and 			
Mathematics, Wayne State College, Wayne, NE 68787
Halogenated systems can have interesting UV/Vis spectral properties and solvatochromism
effects. Here we are using highly halogenated anilines to form colorful azo dyes to study this effect.
Using unique preparation methods, we combined brominated and chlorinated anilines with 2-naphthol
and sodium nitrite to yield halogenated azo dyes, (where the number of halogens = 1, 2, 3, 4, or 5
halogens). Structural and electronic properties will be discussed, including the trends between the
number of halogens and absorption maxima, solvent effects, comparison to theoretical UV/Vis spectra
generated using Gaussian 09 software suite, and the B3LYP/6-311G(2df,p) model chemistry for
molecular optimization and TD(NStates=20, Singlets) to generate the theoretical spectra, and analysis of
HOMO-LUMO trends.
ROCHE LOBE ANALYSIS OF ECLIPSING BINARY STARS
Erick Espinoza, Department of Physics, Hastings College, Hastings, NE 68901
This research project involved the generation of a light curve plot for an eclipsing binary star
system. The light curve plot of magnitude over time was created using a 14-in Celestron telescope
connected to a CCD camera and associated computer software. Analysis of the light curve plot yielded
the Roche Lobe radii and overflow, and the LaGrange points of the system. Based on the LaGrange
points of the system, the system was classified as one of the four types of eclipsing binary star systems.
SYNTHESIS OF PARABEN-SUGAR ETHERS FOR USE AS POTENTIAL SUN-PROTECTION
AGENTS
Daniel Lynch and Martin Hulce, Department of Chemistry, Creighton University, Omaha, NE 		
68178
Parabens are derivatives of para-hydroxybenzoic acid, widely used in topical cosmetics and
pharmaceuticals due to their antimicrobial and UV-absorbing properties. Dihydroxyacetone is a simple
three-carbon sugar that can undergo the Maillard reaction with certain proteins in the outermost layer of
the skin, the stratum corneum, forming semi-permanent melanoidins. Previous work has suggested that
the skin-bonding functionality of dihydroxyacetone remains even if one hydroxy group is chemically
modified into an ether. Thus it may be possible to attach a molecule of interest to the skin in a semi115

permanent manner via etherification with dihydroxyacetone. Here we investigate the synthesis of a
paraben-dihydroxyacetone ether, with potential use as a broad-spectrum UV absorbing sun-protection
agent, via an acid-catalyzed ring-opening reaction with an epoxide precursor to dihydroxyacetone. This
reaction was found to proceed most efficiently under mild conditions through the use of sonication.
DETECTOR CONTROL SOFTWARE FOR THE STAR EXPERIMENT
Joey D’Alesio, Department of Physics, Creighton University, Omaha, NE 68178
The STAR collaboration uses a detector, the Solenoidal Tracker at RHIC (the Relativistic
Heavy Ion Collider) in Brookhaven National Laboratory. RHIC encloses two identical, concentric
acceleration rings that operate in opposite directions, allowing for the collision of gold nuclei traveling
at approximately the speed of light. To study the collisions, the STAR detector is located at one of the six
collision points around the acceleration rings. The high energy research group at Creighton University
analyzes the data collected from STAR involving the ultraperipheral collisions of gold nuclei accelerated
close to the speed of light. In this talk, we will focus on the STAR detector control software for which
Creighton has primary responsibility. During operation of the collider, the STAR detector is located
in a high radiation area and is inaccessible for extended periods of time. Thus, the detector control
software grants remote control access to the various detector components allowing for the components
to be monitored and appropriately turned on and off. This presentation will explain how the detector is
remotely programmed and controlled in order to collect data and access the different components.
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SELF-ASSEMBLING NANOLUCIFERASE FRAGMENTS AS PROBES FOR ALPHASYNUCLEIN SOLUBILITY
Tiffany Truong, Camden Bilyeu, Jia Zhao, Travis J. Nelson, and Cliff I. Stains, Department of 		
Chemistry, University of Nebraska–Lincoln, NE 68588
Alpha-synuclein (ASYN) is considered an intrinsically disordered protein and constitutes the
major protein component of amyloid aggregates associated with Parkinson’s disease (PD). Given the
clear role of ASYN aggregation in PD, there is a critical need for assays capable of reporting on changes
in the solubility of ASYN in living systems. We have recently discovered self-assembling fragments
of NanoLuc luciferase (Nluc) that can be utilized as probes of protein solubility within living cells. In
this system, self-assembly of Nluc fragments is proportional to the solubility of a protein fused to the
N-terminus of the N-terminal Nluc fragment, providing a turn-on signal for increased protein solubility.
Utilizing this approach allows for the investigation of the effect of small molecules as well as mutations
on protein solubility within living systems. Herein, we describe the development of an assay system
capable of reporting on changes in ASYN solubility within living cells. We demonstrate the ability
to detect changes in ASYN aggregation potential due to mutations as well as small molecules. In the
long term, this platform could be used to provide insight into the structural determinants of ASYN
aggregation as well as identify inhibitors of ASYN aggregation in living cells.

116

SYNTHESIS OF TRUNCATED CALCITONIN GENE-RELATED PEPTIDE (8-11) BY FMOC
COUPLING WITH MOIDIFED HISTIDINES
Nicholas Mason and Martin Hulce, Department of Chemistry; and D. David Smith, Department 		
of Biomedical Sciences, Creighton University, Omaha, NE 68178
The neuropeptide calcitonin gene-related peptide (CGRP) has been found to be a potent
vasodilator present in both central and peripheral nervous systems. CGRP (8-37) has been found to be
an antagonist for CGRP. Benzylating His(10) of CGRP (8-37) has been shown to increase the affinity
of this antagonist to its receptor. To conclusively identify the position of benylzation of the His(10)
residue, synthesis of a series of CGRP(8-11) analogues was accomplished by solid-phase peptide
synthesis (SPPS). CGRP(8-11) and Nτ-Bn-His(10)-CGRP(8-11) were prepared without complication.
Two strategies were devised to prepare Nπ-Bn-His(10)-CGRP(8-11): the first synthesized NαFmoc-Nπ-Bn-His for tetrapeptide SPPS. Precursor preparation of Nα-Fmoc-Nπ-Bn-His methyl ester
proceeded as expected; however, saponification to the acid was unsuccessful. The second strategy
invoked Nπ-benzylation of His(10) on resin. HPLC-MS, HPLC-MSMS, and 1H,1H-COSY NMR were
used to compare the peptides produced with Bn-His(10)-CGRP(8-11) from tryptic digest of post-SPPS
benzylated CGRP(8-37): post-SPPS benzylation of CGRP(8-37) does not result in His(10) Nτbenzylation.
IDENTIFICATION OF AN ALLOSTERIC TWISTER RIBOZYME FOR USE AS A
SYNTHETIC GENETIC SWITCH
Samantha Stoupa and Juliane K. Soukup, Department of Chemistry, Creighton University, 		
Omaha, NE 68178
Synthetic biology is a rapidly emerging field focused on engineering biochemical systems
and cellular functions for a variety of applications, including therapies for the treatment of infectious
diseases and cancer, as well as tactics for vaccine development, microbiome engineering, cell therapy,
and regenerative medicine. Many of the advances so far have involved engineering synthetic constructs
aimed at bacterial gene regulation, but it is critical that synthetic biology tools also be designed for
use in mammalian systems. One such tool that shows promise as a “device” for achieving synthetic
gene regulation is a class of molecules called allosteric ribozymes, which bind small molecules and in
response undergo self-cleavage resulting in modulation of gene expression. This project investigates
whether mammalian gene expression can be controlled via allosteric ribozymes, namely, the Twister
ribozyme. Results from dual luciferase assays indicate that the wild type Twister ribozyme undergoes
self-cleavage in mammalian HEK293 cells, resulting in the down-regulation of luciferase gene
expression. The exceptional self-cleavage of Twister in vivo led us to investigate a variety of synthesized
Twister ribozymes in vitro. We designed Twister ribozyme constructs with the aim of making RNA
self-cleavage dependent upon the small molecule theophylline, which has a well-characterized aptamer
that makes it suitable for our purposes. In vitro selection (SELEX) is being used to identify allosteric
Twister ribozymes that are only active in the presence of theophylline. Preliminary results have
identified allosteric Twister ribozyme sequences with minimal preference for cleavage in the presence
of theophylline. Continued studies are ongoing. The results of this project may provide a foundation
for the future use of allosteric ribozymes in modular systems to control mammalian gene expression.
This publication was made possible by grants from the National Institute for General Medical Science
(NIGMS) (5P20GM103427), a component of the National Institutes of Health (NIH), and its contents
are the sole responsibility of the authors and do not necessarily represent the official views of NIGMS or
NIH.
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ANALYSIS OF THRUST, EXHAUST TEMPERATURE, AND FUEL CONSUMPTION OF A
MINIATURE JET TURBINE ENGINE
Marcus Brown, Department of Physics, Hastings College, Hastings, NE 68901
Jet turbine engines are among the most powerful mechanical systems developed in the twentieth
century. Due to improvements in the designs of jet engines, jet aircraft are able to reach incredible
speeds and perform with high efficiency. During this study, I investigated the change in thrust, fuel
consumption, and exhaust temperatures as a function of rotations per minute of a JETCAT P100-rx
miniature jet engine. A direct correlation between these three variables and the rpm of the engine was
found after several tests. The thrust at each of a series of predetermined rpm settings was measured
by securing the jet engine to a thrust stand which used force sensors to accurately record the thrust
produced by the jet engine. The fuel consumption rate for the same set of rpm settings was determined.
Finally, a three-dimensional plot depicting the exhaust temperatures throughout the region immediately
behind the jet engine was produced for each of the selected rpm settings. Miniature jet engines are
currently used for high-velocity unmanned aircraft. Commercial miniature jet engines are relatively
new to the market and provide significant power output for recreational aviation compared to propeller
aaviation counterparts. In addition to recreational use, these remote-controlled aircraft could be used
to quickly and safely monitor weather conditions in the upper atmosphere, or help search and rescue
personnel by surveying a piece of land that may be inaccessible to ground workers or large aerial
vehicles such as manned helicopters.
CONCENTRATING LAMBDA DNA MOLECULES IN 3D MESOFLUIDIC CHANNELS
Cody Masters, Jocelyn Dolphin, Cassandra Schendt, April Maschmann, Molly Kohlbek, and 		
Kristy Kounovsky-Shafer, Department of Chemistry, University of Nebraska at Kearney, NE 		
68845
The Optical Mapping System and Nanocoding were developed as a single molecule platform
for construction of physical maps that span entire genomes. However, even these platforms—which
assemble restriction maps of individual DNA molecules (average molecules size ~500 kb for Optical
Mapping, or Nanocoding)—find it difficult to span across large (>400 kb) complex genomic regions.
In order to ascertain larger variations or large complex variations in human cancer genome, longer
molecules (average molecule size > 700 kb) are necessary. One of the main goals of our research is to
develop devices to concentrate extremely long DNA molecules (>700 kb). Therefore, we are leveraging
3D printing to fabricate meso-fluidic devices to concentrate DNA molecules eluted from a gel matrix
using an electric field. In order to concentrate DNA molecules, a matrix is cured within the device to
create a roadblock for the DNA molecules migrating through the channel. The matrix allows the buffer
solution to move through, but prevents DNA molecules from traversing the matrix thus creating a
roadblock. Conditions for creating the roadblock were tested to find the optimal conditions to create a
matrix with small pores and a short curing time. The project described was supported by grants from
the National Center for Research Resources (5P20RR016469) and the National Institute for General
Medical Science (8P20GM103427), a component of the National Institutes of Health.
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INVESTIGATION OF NANOPATICLE ASSISTED DETECTION OF H2S
Aatiya Ahmad and Haishi Cao, Department of Chemistry, University of Nebraska at Kearney, 		
NE 68845
Hydrogen sulfide (H2S) is a cytotoxic gas that has recently been demonstrated to act as a
novel neuromodulator. Endogenous levels of H2S have been found to range between 50 and 160 μM
in neuronal cells. Considerably lower H2S levels that correlate with increases in neuronal damage
and degeneration were reported for neurons from patients with Alzheimer’s disease that have been
attributed to be a consequence of cellular oxidative stress, indicating that H2S might act as a cellular
redox modulator. In our group, we use synthetic method to prepare fluorescence approaches for
quantitative detection of H2S. Also, the gold nanoparticle has been used to improve the sensitivity
and selectivity. The project described was supported by grants from the National Center for Research
Resources (5P20RR016469) and the National Institute for General Medical Science (8P20GM103427),
a component of the National Institutes of Health.
PREPARATION OF 4(5)-BENZYL-L-HISTIDINE METHYL ESTER AND ITS DI-BOC
DERIVATIVE
D. David Smith, Department of Biomedical Sciences; and Eric Steele, Department of Chemistry,
Creighton University, Omaha, NE 68178
Human calcitonin gene-related peptide (CGRP) is a neuropeptide that causes vasodilation in
cerebral blood vessels, playing an important role in headache pain We seek to prepare Boc-His(4-Bn)
(BOM)-OH and Fmoc-His(4-Bn)(MBom)-OH for the solid phase peptide synthesis of N-α-Bn-[BnHis]CGRP(8-37), a potent antagonist of CGRP receptors. In the first step of our proposed syntheses,
4(5)-benzyl-L-histidine methyl ester (2), an intermediate in the preparation of both protected amino acid
derivatives, was prepared from 4(5)-benzyl-L-histidine (1) (Figure 1). Attempts to recrystallize the free
base and monohydrochloride salt of the methyl ester failed, but a high purity dihydrochloride salt was
produced and characterized through NMR spectroscopy, RP-HPLC, and mass spectrometry. This methyl
ester was then converted to a di-Boc derivative (3) and is currently being characterized.

Figure 1. First Steps of Preparation of Fmoc-His(4-Bn)(MBom)-OH (7). Reagents and conditions (a)
SOCl2, reflux in methanol;(b) di-t-butyldicarbonate, Et3N, methanol.
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MODIFICATION AND ELECTROCHEMICAL CHARACTERIZATION OF MICROFLUIDIC
CARBON PASTE ELECTRODES BY GRAPHENE, IONIC LIQUID, HEAT AND PLASMA
TREATMENT
Nguyen T. Bui and Erin M. Gross, Department of Chemistry, Creighton University, Omaha, NE 		
68178; and John B. Wydallis, Rachel Feeny, and Charles S. Henry, Department of Chemistry, 		
Colorado State University, Fort Collins, CO 80523
Microfluidic carbon paste electrodes are easily fabricated and inexpensive electrochemical
sensors that consume very small volumes (nL) of samples and reagents, yet produce high resolution
and sensitivity within a short analysis time. The traditional carbon paste electrode combines carbon
(graphite) with a binder (mineral oil). However, recent studies suggest that modifying electrodes with
different carbon materials and binder, along with heat or plasma treatment could vastly improve the
electrochemical behavior of the electrode. We investigated different carbon paste mixtures fabricated
with different proportions of graphite or graphene and different proportions of ionic liquid (IL) or
mineral oil binder. Cyclic voltammetry of two redox species, ferricyanide and tris(2,2’-bipyridyl)
ruthenium (II), was used to characterize the electrochemical behavior of the electrodes. Parameters
such as the peak separation, peak current and peak current ratio were calculated. The results indicated
that mixing a 50:50 ratio of mineral oil and ionic liquid enhance the performance of graphite carbon
paste electrodes. Graphene and mineral oil produced the top-performing device (working, counter
and reference electrodes all the same material) overall; while graphite and ionic liquid produced the
best working electrode (silver-silver chloride reference). Future work will compare these electrodes
for use in electrochemiluminescent devices. This publication was made possible by grants from the
National Institute for General Medical Science (NIGMS) (5P20GM103427), a component of the
National Institutes of Health (NIH), and its contents are the sole responsibility of the authors and do not
necessarily represent the official views of NIGMS or NIH.
A STUDY OF CENTRIFUGAL PUMPS, FLUID THRUST, AND THEIR USE FOR VERTICAL
PROPULSION
Chris Peaslee, Department of Physics, Hastings College, Hastings, NE 68901
Physicists and engineers have investigated forms of propulsion for many centuries. Within the
last decade, hydro (water-based) jetpacks have been developed for recreational use to achieve what is
called hydro-flight. Motivated by experimental results observed on YouTube, this project investigated
the propulsion of an object in the vertical direction using a hydro jetpack. Typically, hydro jetpacks
are constructed using water jets and water pump supplied by a jet ski so that a significant amount of
vertical lift is available. Based on proven jetpack designs, a hydro jetpack with interchangeable nozzles
and water pressure supplied by a commercial grade water pump was designed, constructed, and tested.
Using a test bed and other equipment, lift, flow rate, the effects of nozzle shape, and energy loss due to
friction for the propulsion system were measured. To conclude these investigations, experimental and
theoretical results were compared.
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ON THE HYDROGENATION OF ALKYNES WITH ALUMINA SUPPORTED PALLADIUM
Samantha Jarman and Bruce Mattson, Department of Chemistry, Creighton University, Omaha, 		
NE 68178
Alkynes are hydrogenated in the presence of an alumina supported nanoparticle palladium
catalyst (0.5%). With our catalyst, designed for flow experiments, the number of surface palladium
atoms is approximately the same as the number of each of the reactant molecules. Residence time with
the catalyst affects products. Differences between alkene and alkyne hydrogenation are presented in the
context of the accepted mechanisms for these reactions.
BIOGENIC DIAMINE SENSING VIA METAL MEDIATED IMINOTRIAZOLYLPYRIDINE
COMPLEXES
Rebecca K. Zawistowski and James T. Fletcher, Department of Chemistry, Creighton University, 		
Omaha, NE 68178
Putrescine, spermidine, spermine, and cadaverine are all biogenic polyamines found in most
eukaryotic cells. It has been shown that putrescine and cadaverine can both act as effective food
quality indicators since concentration levels of these amines increase as food begins to spoil. Biogenic
polyamines such as these cannot be directly detected spectroscopically by UV-visible absorbance or
fluorescence emission measurements. Previous research has shown that polyamines such as spermine
can be detected through the use of small molecule chromophores designed to bind specific polyamine
analytes, and report such binding by generating a unique colorimetric and/or fluorescent signal. This
makes small molecule chromophores attractive for the development of polyamine analyte sensors.
A series of iminotriazolylpyridine molecules were efficiently synthesized for this study. Using highthroughput screening, different combinations of these molecules, biogenic polyamines, and divalent
metal cations were evaluated. Putrescine and cadaverine, when combined with iron (II) and the pyridine
compounds, produced a colorimetric change from pale yellow to red (absorbance ~560 nm). These
two amines also produced a unique fluorescent shift from ~340 nm to ~440 nm when combined with
zinc (II) and the pyridine compounds. Ongoing studies are investigating the chemical mechanism
behind the fluorescent signals, screening different chemical analogs to understand selectivity of the
sensors, and identifying sensor detection limits. This presentation will describe the high-throughput
screening methods used and the spectroscopic results as amine identity and stoichiometry is varied.
This publication was made possible by grants from the National Institute for General Medical Science
(NIGMS) (5P20GM103427), a component of the National Institutes of Health (NIH), and its contents
are the sole responsibility of the authors and do not necessarily represent the official views of NIGMS or
NIH.
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ELECTROCHEMICAL DETERMINATION OF LEAD CONTENT IN SOIL SAMPLES: A
VALIDATION STUDY FOR AN IC-BASED POTENTIOSTAT
Kaiguo Chang, Anna-Turi Maher, Nicholas R. Cardona, Michelie Kyere, and David G
Turner, Department of Chemistry, College of Math and Sciences, Metropolitan Community 		
College, Omaha, NE 68103; and Joshua Darr and Andy Miller, Department of Chemistry, 		
Omaha, NE 68182-0109
To support our early undergraduate research program, we have recently acquired an Integrated
Circuit based, low cost potentiostat for electrochemical applications. In this paper, we have reported a
validation study for an Anodic Stripping Voltammetry (ASV) method using our new potentiostat in the
determination of lead concentrations.
We have selected six standard Lead solutions and six soil sample solutions to perform validation studies
on various method parameters, ranging from specificity or selectivity, limit of quantitation, accuracy,
precision, linearity and working range, method and system stability.
We have also done comparison measurements by flame atomic absorption method to compare and
verify our electrochemical analytical results. In our targeted lead concentration range of few ppm to few
hundreds ppm, our low cost potentiostat based electrochemical method can be used for the accurate and
effective determination of lead content in our samples.
DEVELOPMENT OF A MULTI-TECHNIQUE LAB FOR ANALYTICAL CHEMISTRY FOR
THE ANALYSIS OF Ca2+ IN LIMESTONE
Sidney Trenhaile, Barbara Calvert, and Annette C. Moser, Department of Chemistry, University 		
of Nebraska at Kearney, NE 68849
A lab for analytical chemistry was designed which encompassed 4 different methods of analysis
in which students compare four different methods of analysis to determine which one is the best for
detecting calcium in limestone. The four methods include UV-Vis absorption spectroscopy, EDTA
titration, atomic emission spectroscopy (AES), and ion selective electrode (ISE). Two of the four
methods, UV-Vis absorption and ISE, were tested in research to prove their validity. UV-Vis detection
tested to be effective at determining the concentration of calcium in solution from concentrations of 1-10
ppm, even in the presence of significant amounts of magnesium (a common mineral found in limestone).
ISE also showed reproducibility in the detection of calcium from 1-1000 ppm also in the presence of
significant amounts of magnesium.
OPTIMIZATION OF EX SITU SYNTHESIS OF COPPER SULFIDE THIN FILMS
John Sunderland, Teresa Kooima, Ben Marcussen, Isaac Lamppa, and Andrew Baruth, 			
Department of Physics, Creighton University, Omaha, NE 68178
Copper sulfide is a p-type transparent conducting material with optoelectronic properties that
suggest a variety of applications. The copper sulfide thin films exhibit high transmittance of visible
light while absorbing and reflecting light in the ultraviolet and infrared regions of the electromagnetic
spectrum. This optical property suggests that the thin films can be used as a solar control coating in
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warmer climates to keep interiors cool and well-lit. Additionally, the low resistivity values of the thin
films point towards the use of copper sulfide in photovoltaic cells.
This research in particular has been focusing on the ex situ sulfidation of these thin films. This
synthesis process is relatively cheap and doesn’t require any toxic materials, unlike some other in situ
synthesis methods. There is no literature to speak of on ex situ synthesis of copper sulfide thin films, so
the process itself and the resulting samples had to be investigated. UV-visible spectroscopy was used to
obtain optical transmittance data and optical determination of the indirect band gap via Tauc analysis.
Additionally, the four-terminal resistance measurements were taken with the Van der Pauw analysis
method do determine electronic properties. Using all of the optoelectronic data collected from the
samples, the synthesis process has been continuously refined to optimize the quality of samples that it
yields.
IDENTIFYING THE BINDING LOCATION OF ATRAZINE AND HYDROXYATRAZINE
AND HSA AND HYDROXYATRAZINE USING HIGH PERFORMANCE AFFINITY
CHROMATOGRAPHY
Kati Frankenberg and Annette C. Moser, Department of Chemistry, University of Nebraska at 		
Kearney, NE 68849
Human Serum Albumin (HSA) is the most abundant transport protein within the human body.
HSA is able to bind with a broad range of solutes including herbicides. High performance affinity
chromatography (HPAC) can be used to measure the binding constant and binding locations between
HSA and various solutes. HSA has two main binding sites, Sudlow Site I and Sudlow Site II. By using
probe compounds such as R-warfarin and L-tryptophan in zonal elution HPAC, the binding locations of
new solutes can be determined. In this zonal elution HPAC study, the binding location of both atrazine
and its metabolite hydroxyatrazine was found to be Sudlow Site I due to the direct competition between
warfarin and atrazine/hydroxyatrazine. A separate competitive binding study with L-tryptophan showed
no competition at Sudlow Site II.
THE EFFECT OF LYSINE AND ALANINE ON THE HYGROSCOPIC PROPERTIES OF
SODIUM CHLORIDE AEROSOLS
Dillon Woods, Salvatore Gottuso, Kimberly Ferris, and Joshua P. Darr, Department of Chemistry,
University of Nebraska at Omaha, NE 68182
Aerosols constitute a major component of Earth’s atmosphere and are known to play a pivotal
role in climate change. A common source of aerosols is sea-spray, which consists of an organic
component as well as an inorganic salt component. Biodegradable water soluble amino acids represent
a prevalent form of these organic components and have potential to alter an inorganic aerosol’s optical
properties due to their hygroscopic effects. The hygroscopic properties of various amino acids and
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their mixtures with sodium chloride, NaCl, were measured via an infrared spectrometer using a flowcell apparatus that probes the aerosol’s water absorption as a function of relative humidity (RH).
Literature and previous work from our group indicates that NaCl deliquesces at 75% RH and undergoes
efflorescence between 43-46% RH. The hygroscopicity of pure lysine, a 3:1 mole ratio sodium
chloride to lysine solution, and a 1:1 molar sodium chloride to alanine solution was measured for
comparison. The 3:1 NaCl-lysine aerosol has a measured deliquescence and efflorescence range lower
than pure NaCl, between 56-66% and 31-42%, respectively. A 1:1 NaCl to alanine solution yielded a
deliquescence range of 69-76% RH, comparable to pure NaCl. Thus, lysine with its amine side chain
appears to have a greater effect on the hygroscopic properties of NaCl than alanine with a methyl group
as its side chain.
THE ROLE OF SOLVENT EVAPORATION TRAJECTORY IN BLOCK POLYMER THIN
FILMS
Meagan Grant, William Jakubowski, and Andrew Baruth, Department of Physics, Creighton 		
University, Omaha, NE 68178
Solvent vapor annealing is a cheaper, less time and energy intensive method, compared to that
of thermal annealing, to direct the self-assembly of block co-polymer thin films. Interest in the thin
films is generated from the potential usage for producing periodic nanostructures, with applications in
ultrafiltration, magnetic arrays, and nanodots with sub-20 nanometer dimensions. The ultimate goal
is to create thin films with hexagonally packed, perpendicular aligned cylinders of polylactide in a
polystyrene matrix with low anneal time, low defect density, and high reproducibility, where the latter
is paramount. Through the use of a purpose built solvent vapor annealing chamber, with the ability to
monitor and control a variety of conditions, we are able to maintain parameters with unprecedented
precision. These include vapor pressure, solvent concentration within the film, and solvent evaporation
rate. We report on two previously unexplored facets associated with the solvent evaporation rate,
pressure within the chamber during the anneal and the flow rate of nitrogen to evacuate solvent vapor
from the film and the chamber after reaching the ideal solvent concentration. The organized, wellordered films have been found to rely greatly on a high flow rate of nitrogen during the quench and low
pressure within the chamber during the anneal. This is based on an extensive experiment of creating
a network examining high, medium, and low pressure versus high, medium, and low flow of nitrogen
interactions producing nine varying conditions. Through the study of these two parameters conducted
several times, we continue to develop ideal annealing protocols for reproducibility of the hexagonally
packed, perpendicular cylinder forming films.
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FRIEND OF SCIENCE AWARD TO KACIE BAUM

Kacie Baum is the Events and Science Outreach Coordinator at UNMC/Nebraska Science Festival
Coordinator, where she brings science to the state through different outlets including Science Cafes, The
Nebraska Science Festival, and much more.
She holds a BA in Journalism from UNO. How she went from wanting to write about celebrities to
planning science events – most notably Science Cafes and The Nebraska Science festival (featuring past
keynote’s Bill Nye, LeVar Burton, Reed Timmer and Jeff Corwin) - is still a mystery. Throughout the
year you can also find her judging elementary science fairs or making DNA bracelets with the public, all
in the name of science.
In 2009 PRSA awarded her Science Café program an Award of Merit for Public Service Programs. That
year she also presented at the Omaha YP Summit on “How we made science sexy” to a packed crowd of
young professionals explaining how she helped create the science café program in Omaha. In 2014, the
Association of American Medical Colleges awarded the festival an Honorable Mention in the Special
Events – Community Relations category. In 2015, the AAMC awarded her program, Science Café, with
the Award of Excellence in the Shoestring Budget Category for Special Events - Community Relations.
Kacie has previously served as secretary of Joslyn’s Young Art Patrons and on the Omaha Community
Playhouse’s Act II guild. Currently she serves on the Omaha Performing Arts ‘40 Below’ advisory
board and is the secretary for the Omaha Girls Rock board. In her free time, she also teaches fitness
classes at gyms around Omaha.
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FRIEND OF SCIENCE AWARD TO TODD YOUNG

Dr. Todd Young hails from Minnesota and received his undergraduate degree in Physics & English from the
University of Minnesota – Morris, his Master’s degree in Physics from Purdue University, and his Ph.D. from
the University of Nebraska – Lincoln in Astrophysics. He has worked at Wayne State College since receiving
his doctorate in 1998 and is currently a full professor of physics and astronomy. He teaches a variety of courses
at Wayne State College, including university physics, astronomy, general education science, and astrophysics.
In 2008, he became the director of the Fred G. Dale Planetarium, which has been a passion since that
appointment. The planetarium is currently one of the most technologically advanced and educationally
versatile in the state, and was recent noted by the Omaha World Herald as one of the top 50 places to visit in
Nebraska. He has provided over a thousand planetarium shows and astronomy lessons to tens of thousands
of people over the years. In 2010, he brought the Nebraska Science Bowl competitions to Wayne State
College to help make sure that opportunities like the science bowl continue in order attract young people
to science and mathematics; and as Todd is both a fan of trivia contests and a "certified" science nerd, it
was a perfect fit. He is currently the coordinator of the Rural Health Opportunities Program which guides
students from rural Nebraska to a career as a health provider, like doctor, dentist, pharmacist, and nurse, in
order to return to serve rural Nebraska. This program has been a collaborative effort with the University of
Nebraska Medical Center since 1990. He also continues to be active with the Nebraska Junior Academy of
Science - Northeast Regional competition, including being the lead coordinator of the event for a few years.
In 2008 he received the George Rebensdorf Teaching Excellence Award for the Nebraska State
College System. In the supporting materials for his nomination, it was noted that Dr. Young
"constantly stresses the importance of physics as a tool for learning about the world around us" and
continuously explores and investigates methods to better educate his students. He also receives great
reviews from his students regarding the rigor of his classes and his commitment to their success.
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